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(_j-Lc Liu>. i—ULLal\ (j_a 4jJ : Jj-izJ « JU il£-iL 
Lg_iLaj j-j-C Cr-^ <j"' - *" (J '"^ j' (J-* 2 -*^ 

isL<_uLl £_a C^J*_aJ-jlj i4j!jj| C^ij-CJ i«G^LaL«_a 
Liiajl Le-Uslj dJJi ^ 43l ^La_> O-iLiS-JJ 

^jL aj-11 tifl * ijr 3 j un}\ (JLo*t (^i-o^ 
jjl i ii J La (j-u Ja 3. ^ ' La LLo~l j! i(jl£U!j 

i-d^ 1 < oj cjI^Lc jj-* 3 ^ j ^ j * il i miTI ^Jj ^ 

4_j_Lc Jj-LLa-l La 4-Ial ui-tJ 4 JLjJLojj 

i. , I r ? ^-(j^ V <i"m (^jd! «JL».V! 

( j_ojJj 4jQ_l JuLlI (_L"fc-a J_lJL>J1 (J^L^.^/ ^JjiaJ CjLLi£. 
(jj) *s tl (^_i-o jj_a d r t o ^Jt ^Jj 4C-4-LJLJ La lLLIj ^£ 
4 _} J_>u j^Lallll^ ' JiJ ^° * J j ***' ^ L)^ * * SLlxJ 1^ 
5l j 1 1 J^lj mi (J^ j±u3^l dU!i ^J-Jj 

(V>^' ul>^l 

t £_ll ,,o>LxLjlI1 j SlLjjlIIj ^Lllj ^UIlj (j-oLJI 
i^s^jLoj j-j^- o^-°j 1 ^-cuj>- I 1 1 ^3 jl )j 

J ^a_£J fibjj^j 4_lII dill ^ ' ^1 j 9 (jl tl)^^ 
^jl i n \\ C-lJl^J i 1 J_A l_LiLaj ijr 5 Cjjj^Lj JL3 i_£t^£L11 
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£|luuUI J jn'i in 09 (jfijall 'j i'i'iII 



\ La i^ijj 4(^_u_aJ1 2-jLa (_^>* jl (j-djLa 4j|_aj^Lj J_La CjLa 

(ji 4-jLaj ( _ ;r i Lg_i (_pLc ^^-iJI d "i j I rir ^jU" 1 .1" (jJj ii_a^£LII Jjtl JL>. (j-a 

t p I *C "i " j jjj j J-23 4jj^pSLiJJ CjLjj/Ls. (jJ! ' Jj I La S £tjjl jj^s j^JJ ijjljo 
fljjj caJlj ' "'j 1 all 1 (_L3-u ' "'I 'jjj fl-UJ ^1 ' r I ' '* " U c O^i '^rj^l 1 1^ jLajai (jJI 
<_sVT I j 'lc Jjljj (_Jjj>.| <LaIaXa ^1 <_<£j£L!l (j-a ^ a La I a ( _ ;r 3 CjjLxj La 
p J all ' V 3Lo* L#_l £03-) 4_u_uj2J 5_aJ_t-a i ^Lj jJlS tj\ ' VI «j ..(Jl_LaV1 

! (_pLjjLj (jL^ (_g jJ! Bj ■ ac £-a 
ijj-SJI I JUt 4jI Jlj (_^ OjJo. sLljlsIj cU^i3 LLaLalj IjLj-»j i_utjj pjj 
i_al uia£\ ji £^lj_ii.l ^1 (jl 1 n liljjlit iLut LgjSjxuj ji (jj^j^l (j-a (_£>^J? 

p < j~ II LjLp.! JjLLj Sjl^I , ,1 II 2 j 1 I ^" tl jLSLaVl j-a ^ ,~„ a *j V JuJ^*- 

(_^a_L]Ll <_aLAi£VI (_^>.L^s (jtjj JLS Jj t<_ 1 1 iiTi^ I jut (j^ijj ..5-jjJr mllj 

! JLj^VIj 

(_)-£. I ui a d I a » j "1 in i"i lLa JLjVjLjt LcJ Lj&Ijj d LaJLllj 

^ j 1 ea 3 ijjjjj^j-i SjjjLaj 4jJ>L>>jV! p^L>J,l (_£Jl>.I ( _ ;r 3 O-Uaj^. j)l .« Lck.^JajSwLl! 

^L#3VJ Jix-a \ jjj 1 1 9 1 3 j*Lc j j n 1 n _o j j ui j '^' , * oJLU! ( _ ;r s 4jj^c 
I -1 j~ 4J (J-j-SLj jo-Ij itjLuJ! vijj ip 1 n->JI Jjj-A it_jLii/ gj_ljc^ p*^ g~j 

i«.Lj_lV! (j-a JjJLC ( _ ;r Lc JLlo-VIj ■ ■ ■ l^oillj ^IjLiJI (^yl^. LAj-i^sLi^. Lajl 

. ..4_«SL>J,I ^Lai 4j ^aJL '(3^^' "^rh 1 j^W^^^ ' f l '." «lj 

^Jl 4ii.lj) (j_a jj-jjj i Qj^JI ' * . pj?e_>J! j j< 1^1 ^j>.L>.j ^LiLlL) i^l i n al 

L^j^ ui 1 ^ a j L j ijjjjLLlI ^Jj (^jis I mi (jj-tAJ ^ c?^^ i-iI^Lj_o^1 ^* 1 «l>.jL>. 

JL£ «i."i t "jjjs J>» p j " 1 1 (ji ' a 4 <i'C-r oil ^j-" <l xa 1 n'llj jL21l>.VI 
I J_A (jl (^1 j j i"i" I j~ "j J (jr^J ' Jjl ' axil SjUmlLa 4_u^C CjIjIjj3 d j| ■ «U 
Lajj (JljJ^JI cUjxaJI Jij ^ J^fcij lj3j^ jL^JI 

jnt 1 j_Lal jls 1." 1 1 "jj-^ i^j> JLl>J,l q\ : ^LjLs ^L^iVI JiU-a U" . ..jij 

vj^J '"'^J ui£ tj^-l La I 0 J Q ^jljlu ^Lj-lLa p J 1 ^£Ju ^JU_aJI (j-jj a"(**( 1 n tl 
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^ \ se "1 ) tjl—i «L^_i-^Li i Lu_uLs Li-uj-i 4HlaI ^jl Juu i«L>.1j-i_u 4_a£l>JJ 

! 4-al.il 

(j-SLj pj (jLajJ! dJJj ( _ ;r i (jjjLiJI (_L^J «l_a£!->J,! 'LLufca ^LgjVI Jix-a (jl 

(jLSLa jl ii La j >■ 1 1 j-j-c cjLtLCi! Jib (jLC^I Sj^La J 1 7u l Si a p^JjJic 
i."i i "j_^9 i3jjuiSl!l i_ojLjJI i_i!^L<j/L> 5_jl »" i nVl (jjj j-^^ 

i^vlj (JJi£.j it ijLt-a £-a p^**' ' > ^LlCj ^1_l>. cL*_Ua! ^ojJJ «Qj ^aj-il 

.iULkJI 3-a£TL>J,l dit c^\<, Ijla <_U>I 
(jl i *l i"i j I (_gjJ! «4_a_<_2J! j<uj_«J!)) (^yjj-Lj-jJI ^LilLiVI \ (j^j pJ 

Ljjl lillj JjLJ I." i J~ "Uii-^J ^ij^- 1 ' *1 (1)^ p^'O^? - " 1 ^ ' O"^ ' "JJ-^j 

^yjJI 4_L*j_U CjIjLSLj-jVI (j_a 3jU>.!jj ui«JI (jj-2-H ( _ ;r 3 ^IjHi.! p Lac I 

cjjIj i L&j^uLi Sjjjij^SLlI^! L^-jJjjSLlII 4 Ac o-aLa (_g jJI <jjLj/^! jl 31 j-J! 

(J-2-1J " " « I La-jjatXI j-jC 4-uLjLgJI <"«VI ' ajVlj iQj call Cjlj-jSLa ^tjHi.! ^1 
ijljljJ! Sj^-vl t3 aLal IJ I loin nil 4cLu^> cJi-J La^ ""'^J M .' JJ ' ^ail 

«(j^jJjVI» 4_ijj_iI OcjL^ J-2J ..SjUJX. 4_ujj_pSLJI CjIjLCjjI (j^s lilli j_lCJ 
^_L>. SaJs fiL^-Laj 4 (jjjUSLjJV I ^^jic j Laj i ^jJI jjjjJI *;^Lc ^1 ■ * a ^ 

i^-iallJ Jj il_iijljJaJI SjljlJ (_J-<-^a (jjs (j-"jJ 4jl3| ^Jl iJJLik LlaJ^ Lul jJsl jJIj 
3-j J-li21Xl I jLCa^/l jjs i"i a" V jjjjJI JJ-a^l (J^^J (_>"^' l}-^ ^° 

i»l aUtl LgJ (_p3jjt3 Sj-ji^ CjI JL>.Li j^>.lj aUII ^jjllllj ip^jLaj ^jjs SjlSLaJI 
Lai 

i l_La £lL_uJ_U iiljL>.^/l oju» -^j-"-^ o-^j-*-^^ <j-° iJ^ cr^ ^'j-^ LiiSU iLajj>.j 

3-L-uaj> Lu^5 jr^i (_£ jJI pi«JI j-»^iC: ^ (jVI 

JaL^-il ijjjjLtJl 3l_o^ 4jr b C 4 fta^Jtll CjljL^o^l 
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£|luuUI Jjn'i in 09 lydiaJI '3 Till I 



La t J£ ^ j LaLc ^ ^"N" 1 ^ w ' a J j ' -** "- *j 1 "' (j " ?L»Ll!I 

Lajj jl i_aVI *ljaJI (jJ! £^>.j_j MjjJI (JjaiaJI LgiejjLj ( __ r a 4jj mm II <GjJL> 
CjL>.l_o_a 4_j I J 1^ (J ( 'i ■^**' ■ I *tlft luitl (j-a i_aaJ^1 '"'lj 

fljuj Laj 1 Ij 4jjJ->JI LuLcljHi.1 j J jj < nj i4-tL>JI LJaii^. I ^"'j" ' V J^3 4 a V i>i 
j_c_a-^Lj_a Qajjj VI 3_lajji CjJj L«£ i 3 li I" -»J, I j«JL«JI (jjs £jj5 

j<sJ «Vj_ifc (j! L<i-£L_3 i 4-a£L>J, I 4jjj&j ^LgjVI (JiLa-3 ^Lai-LaLc ij\ * j 1 11 ^l^tp. 

j->JI j_uJil!l (j^e-i i-;-^- jj ' " ' V jls dJJ 1 1 £u 1 a? Vj L^jj^Ls I jj£. jj ' "j 

.j»Lc l_iJl jl (j^ajLa jl 4jLo JiJLJ (jjjLJI SLo. (J^. Ij Laj 1 u (_£j_JI 

(j_o J j ■■■ 'I l_Ll 4 I g-ttj jl3 Lxj j j ill I 2JjLx-o VI (j^ijJ t_iLjSLII Ijutj 

I JJt ^Jj ' •^s (j^/ iCjL>.LoXLi p i n**( 1 j ■ ijr 5 Ltiajt + t Lut iCjL>.LLa 
CjI » i*r-il La-ili> jl ijJLo. ' " 1 1 x La ui LgjjjiaO JLS (Jjl iTi 1 11 ujLjSLII 

L^j-i ■■-»_' jls jl illIj'C i"itl j 4_ljjJLi 3j5jjLx-a 3Jl<^o <Gl j jl>. ( _ ;r a jji'tLa . ^^L>. I 

' a I* se-j aUtl jjjjJI '<t-Ltl VI 4 n Uj V t_4jJLjlj h_4jJlILj Laj>.j ^j'-"' tfl 

(j^JLij-jJIj (jjjjjLjiiil Lgo£ U (jyJ-ll Cj I j j u 1 1 LjjJL>- 

(jjlf Ll&J .(JjjLuI jl JLlu/ /O^jI (J-"J-I jl '(« <j 0^ ( _ ;r 3 (J- 0 ^ 
JQ-^-)^ i(_sLaJL) jj-a-jjj ^ LflJl_|-(( 1^^ J_t-£5 ^J^-qje-Ltl < JJ^)) L_£LJj-*Iajl 0-)JL>JI 

! qj "k J 1 aj Vj-4^Jlj^iJI (jjs L$ l"OJ^' ' ' 
^jL-ajVI 1 1 Lul d jlr ui 1 (ji t^J-II jjjjL-o^I ^Jt La , 

SSj^sii. 2llaLJI oljUoVlj iSjjLc 

i^l 01 V-3jJ_lJIj il—bjUl ^_i_uJI <(jjj_l» jt ((SjJLl)) (jl ^^I^JI 

iL>.LLa >Laj . ti . j U LUsjl L^J LiLut Ijl c^jJj (jl jj V (jL^ Ij^Jj id a jl i » 

£\3J-^ lS- 3 J^^i CjLj_i (^1 i^Jjj CjLjjVIj nl— La Li-LLaj 
. 43 Laj I -V a J£ 4i!l I >J? (jjJI SLpJI (j njal jj ^J^. VjijJ-jLuj 
j n i" 1 11 (_jJ.II ejJtkjLal I sQjJjl jl 3jJ_JI ( __ r jk 4_ufcljJI 4 J n Ull CjIjLjoVIj 
(_lj>. I j-a (j-a 4jL>.j-a 4 Lu Laj j LJ j (jr^ ^-h^J^" ^— 1 ' ^J- 4 -^ J ue ^ 3 £\J 

J *»■ ) I CJ iLajJ Sjij Laj 1 Ij SjJLajil jajfcjLCal SjL^ulj »l nUtl LiyJ-ib 1 LikaAJ 
4«^1 a i nil (^yjs L^ilj-aj duLj L^Ll^sI 4_uJi3 i"i^» 4^jjtXI mi ^ 1 1 aj 1 a 

j.* Vj i^LajI (_3-Lc Lut 4 j i n V (jLjuVI J . Sj 1 ■■ aj (j a U II j j Tit La (jjl 
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j-Ju JL3 L$jl jl ij_uSLi lil) j) (j a j ta a. I j j a I ( _ ;r 3 Jj njLcojV! 3Lo~ ja-taj 

l^LojJ! I jut (jLjijI jj>.I LiLuul i ojjsi t L^Jl j (jLuu^/l 4 »j iU 

!j (j-aJ3 '■ 3 Jul J mi 11 Sj_j_>JLi (JjJLlJ! (j^utJ 1—uLLaJ JL3 udJj (ji i 'I i"i 
oJjl=l3 iZiLoLCIl LtLioJl ^^ll! JjJusJI w la sell (j! i ^jJ! 

S jJI . . . Llji^julS j I L^SLlo jl i Ljl ^^p- i>j^Lcj i LjLjij! <_£J I i l3Lu ! jut 

CjL>.jJ) (j-Iji ^ 1 r 4_oJl3 ^i>ij JL3 I jut I jj i a£ (^ (jl 1 ujVI (jl jJsljJI 
(Jj^j (jl i ii iVI ' 111 a La j-_j_jJl1J1 j se * 4_j_Lc jJa-sej L_3^_*_uj i(Jj^la p 1 1 n 

(jl i n tl (j!jL>.J 5 tj ^ « (j^Sut Jl9 jLds^M 0jut JlLa (ji w *J '^J 

(jljjj) (j-c jjIjj^j^. 4j (_j j)Li Lxjs jU-wl dJLi/ ^Li (j^j njLojJI ! jut 

^LaJLaJI j jg£ I ]}l i^jlaj^l (J^>- (j " a ui^l (J^JJ-^ 0""^^) jno i"itl (J^>« (j-^J^I 

uJJLcj Q " .' j j 1 j tL>. CjLjjjtaj (j-o jjtai-l ji iSj3jje_il! ojLSLai (^i^. 

«L>.Lu/ L^jJliejlJ OtJL3J) (jjJ-II OJ^Ai^' ^ij^- 1 ' ^'j-^ J* ' ^3 ' ".' 

jl i4Ji|j) (jjs (Jj^s^/I (3^= ^-° e 1 " ' jl '(jLuuVI CjLoj^ij t_4^.^tll! (jl 

Jl^3 I JujJj i 4ijLui-i 'I i"i ^>Li-jI£j3 I ijJb t jJI . . « sLul.j_<I/ » j-fC 42jjJaj 

JuV (jl^ dJJj) J-oj i(j!j^/l (J-l3 4jj£j3 jl 4jJuiLa£. jl ^ J i aj I ■Laju.oj LJL^_j-i aj 
<UuC a se JU5 La J j 2jJ I j Lc ijjLojJ! Ijut (Jj-a£. ^Lal (jjjjtaJ! Jl^X-i (jl 
Jlj3 j ta-xi I ji j-uJuJ1 1 Jut JJJU (jt 4lsL>. . . ^1 i h^w Cj! JL>.| (jjs (J-lSxulU 
Lj^L>. ( _ ;r 3 SjJaiJ! « 4-uUI )) (jjjj/jLaj Ij^JLij iujL*^>JI I j '"- »l aUtl I a ui^ 
^jjJIj . . I j"l A , ^ j_lC i 111 a i a L^-lII I ^aLUsLS iCjLi^SLlI! ( _ ;r 3 Li] (Jli-aJu 

J (jL^uj^l JJ^JI ^ !JlC.J iuJj|j£_La 

<La_i-L> j_fl> (jLcujV! (jl j^jj (jl JLi^La i<LaJuuaJI (j-a I kaaeJ (_^SLIj 

(_L3jlII (jyjJa (j^.J iLaj>.lj ^La£.j iLajJsLj tj^S «La_Lo JLaJj isbJsjl ( _ ;r 3 4ill 
JLlojj_uj jjt (Jj i^JLt^, (j_a i"i t CjLi ^aJ (jL_ujVI (jl U \ (j^-i jaJ La d a lr 
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c_t^e_i j-;^ Ij-Aj ^ (^^J i4jLa^lt^a - _ «jj t^jLCal cAax^a 

(9) 4jT jjijJ! ojj^, 

(20) 4jI Cjj j*\ 'n II Sjjjj/ 
t _pa^ rdm J 1 ^" uiJll 4_aJ_t-£5 (j-* ' flic * (ji u 0 La j I j^a ... 

^0_la_lj i cli-A J_a ^Jj <^> Loj ^J^. LJ ^ILflj ^oJL^. 1 JLAj . . i JL) ' aj£ (3^-^ ^ (J J- 4 -^ I 

! 4jJL>J! LJjji^. (j -0 f 1 ^" '^*Tj (j 1 ** jj ^-"j' ^ 3 "° * ' 

^jU", , ,, 1 I j ijjjtljJ! LilLaj (_yi>- »l nUtl 4_JI Jj^jjj La ^ Lj 1 a> Lajl 
L$-La <JSL1 ^ jJL) ^ji JLjV (jL^ (jj-tA-* Cj! J_i_lLU ^_j_t-£U ^jy^LIj . . LuLnI^aJ ^in ^jt 

1 (< ^^^jj-t^u-'fcJ 1 ^jj-SJl j^y^ LlLls 1 j_tioLc ^jjjJI dJLUjl . . , (j\juus\ p s" ^ JJ ' "^"j 
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y^US^ yjriA* 



(JjjLJI Jj-a^. (-;r 3 unii C-Jlj La Cj^Li£.j^>J! 

Jo^Lj (jl i_3jjj(J,l (j-a i,j_ajJI |<uJi (j-a 

jj^j LjjLu/ (_Ll2jJI ^->jV 'j-* J'j Laj i(JLs~ 4jI (J^. 

SjLiul ^_Usjt til!]} ijr II ^ j nil 
«l_uJJI c? i£ p<«I W,t 4III JIS La^„ 

(179 4^1 ..(j!>^ JD 
„ Ul 1 /a lu i ¥ luulx1\ '^3\Jla aJJuij» 
(59 2uT-f L^Vl) 

(26 2uT ..(>»JI) 
(jjl ..jjjsVI (.~m i (jlJ! iZjLjV! ajjb jj>.T (jJI 



ijluuUI J jn'i in 09 lydiaJI 'ji'iTll 



^jj£L1I (jI^JLlI ^£ dL>. Li^ . . j-j_>J! {jja Ij^"^**' t j j ■ gaJl 1 ^ i i -r "i t iC_t_jJLl! 

.(188 5uI-i^!j^Vl) cjo£JI ^ljj1S^Lu/IJ CjIjlJI (sJ^I jJj» 

I JLA CjLjjj*_o 1."' 1 njl jl '.JjLvuJ (jLtj)^/! (_>^JtJ (ji^. Ij-i^j JL3 l_Lfl> 
(j 11 j I j! ..S (jl 1 11 tVI J jJLj • ■■ a <Lxlc Oj)^J (1)' o^-*- 1 ^° Jj^" M^"-" 
^j'-^j se * (jt L_Ll Vj , 1 *tj £^ 4j^j?cj>JJ 4_j_i_jjlI! (J-lSxulU 

CjI j j jitl jjjj Liiajl 4j Ljli ( _ ;r 3 Jjsjxj V-4jlj JLs. (j^" j J 1 1 J-^J ^ J J a 

j ih al^j (j_a 

(jl (ju>- 1 Lfl>Jx.l^ja £-a j_p3jL«jj 1 1 j » " i"i i"n 4jl j<u i4-al£j>.ij (jjSLJI 
(j n i iiGj jl i4_jJI (j£jjj (J^jLj-uI (j-« L)""^ l-^Uj 4jl_tL Loj ^ ltc-lJI 
4jjLg_aj 4jajo-j ii_aljj(JI sL-Jjjj (jlr-Jj^l ^Lail (^-J-«_l*j ( _ ;r fl> jl t d Ac 
(j-a tUse i^aJI Lx-« j-<£ !-<— sIjjlI! (_gl-4_Lo <_2jjljJ j~» LtaJI ^ljji_u-ul (^jj 

jjjijJj ij^iajj (iujijj! L^lS <_ 1 » uui ^Lo-j LcjL>. (j-tsljjtl! (jj i4j£ Ij^. 

oj_a> (j <i i<i-4_alj->Jlj jo_LjlI! jjrtJ jjL>J! (jLvajVI-LbLj^ jj>-Ij) L#]L*-a l_La> 
. (olsljJ-JI ojut (j-a Uj-^ Jjl-ijj t 3 1 1 ..1 1 nil 



^ajjJij (j_« JU ^ n»11 j 1 Titlj ^ nUTI J 1 Till ^jro ^-us^-) ^jy^-Jj 

(jjj-j ijLjbjJj l_Lii jj j»Lji ^ " 1 " jl 4 1 iKj-v- jl 'LfJji j? ' d . .. A™ j| 4jia 

I_LjJ_i_i (jLa tal «-LaJI 4_i£. LuLLo ^1 j-i^l ji j J Jjlj dlILt Jj V jl ii_j!j_<Ii 
^1 1 ^jlj-ilo ^ ui <i"t 1 (^jJlj-lLs j-al (Jj i 1 nf «Lc Jj Ci i ujJ 4j^_4J 

>llo <--4xtaJI tjjj !il ! fUIaJlj s U!j L^3Lp. 

' a * 1 i. m t^->t JJ**' Cj^_4J jt ' j 3 ui\ Juu (jLLij-i-aJLi ^j^jjua Cj^_4J 

U LJLc . ,i,Ull 

JljJJjCJ i4_u3j-a jj-* L>^i>^' w ^ Jl5 4_jIJl1I Sj^Lj CjVL>. tjr 5 fiU^L^ i L^o- 
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(jfi.l.aJ I j) i "i "i 1 1 (jiao 



1 ^zjj^a ^JS* S^LaSjM jj-oAjj (J ***< mi" V i Lgjl mi (Jje-alLuiJ ^jl (J^3 

^ .*ljJI 

^SL^-l (j-O (JO-^J * * 19 f^J^- 1 p j ' rt J p 1 1 n**( i u 1 

. . (JjiLlII JS" ( _ ;r 3 3j_«_LLa Sj Jo. 3j^>.^M 0 J_& I."' 1 1U& i4cI_lU 3j^>-i 3^ LoS" (^yi 

4_]Lt-a_a 4_JL>. ^j^jJLo (J£* (j LLaj-t^J Ll » )l ' a rt Jl>.Ij ( __)ia : Jj-a r* (jl l5' 

ij^pajJJ «L>.j_}J ij^j-iajjJJ • • 3Jl£. ^jz\ ^JLc JUjjjlj £ I jJI ^j-aAjj 

,j-a 4£jj_o L$j <_ 1 1 uSq] i<_ 1 1 hLlU 1 nt I ^Llil 4_j£.LajJI ^ Uj La a. j-oooj 

t 4ijLa djolr ^ L 1 a> !j_& JS" L-LiLttJ- ^<u 1 sLj^-^J^lJ I jj!j_<iJ!j i4_ujSLI! 

L^jV 1 Luj/I jp 1 11" V Sj-uS" ,_jjLi>.j cjL»^j3 ^1 l_Lj! juijj j 1 Lbjuu 
CjLlj i.'i m-J jji-ilj-S-Ilj CjVjLkJLI aJJt (j! pj 1 LkjjjLs. ^.23 
L^JiSH 1 JjJls- LJys-J I_Ll3 Jilx-i (_^J-II rftla.ll I (j-o tLSfLJLa ( _ ;r A Jj 1 LjjlSLal 

ojut (-;r i^. Lis~ ^_>Sj raLiJIj ..^^jLS ^-«^>-J (J^J-^J J- 0 ^ (J^ "1 (j I t"~ ' 

ja^jjJj (jJL cjljjcjtilj cjLo!j£LI!j cjLjVjJ! (jjjLlI! t_y±d\ Lxjj^ 

j! idJJj j 1 >i ^ILl w JljvIj JliLaj ..ja^SjIj^a cLi^Li. 4 j < j 1 U jjjiI 

^rjl i ii^Iu jjjjLJ! tjlS* . t^j L^aJlj ^jj-II ^^tP* ^ JUjJJLj ^jJI jjaX) mi 1 LojJt£, 
J-J ^ji cLLa ^jj 1 Ua lj t4jL^-"i i u a Cj\ CjLa fibl ^jj JLSHjlj (J^-j ^[ 

i<_ lSc 1 nil ^1 jJLLajjj 1 J^><JI S-^'j^ LoJ_l£,j ij^iaj JlS LoLjI lLILlA J^j 
(JjtAJLij ijJaJ,! (J^} -1 -? 'J^P^' f^^^i ii^Si J-^J '(Jj?*^ (Jjlj-^L 1 J^-"' 
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tJaJLmJ La 4_jLo (j»a ^ ^ • " >CjLcL^u j\ JpL^J Jju j la 0 U 1 iL?- < nil j-4-i 

V JlS jl tpjkr (jLJu I j p (j m j i^ij'^ ija^jJj CjKjj ^1 till j (jjjLlII 

La_i f^-ilg Ji^j?e_ij ' p j *^ i ^ r u3j-j (jy^* <4jl_Uajl (j_a ' t. ■ (<iLc. filill 

V (jH-II CjLt_a-j_>JU ^jfS VI Va-j-3 J-><-> V jj-a^/l Djjt Jila jji ^tj iUj 
ip_i_o1^0_a-L_3^J-JLJ3 J— A L_a_£-j LLa_a}U_3 t I*m mi i Lj-*-u 

^Lj_a j-j^_jJ1 ^-Lal mi w 1 c si j LtajLb ij-^1 J-La L^xse-uJg a <J-a1 ^o£. I flla 1 nlj 

( _ ;r i (j_a jJ_lj i. 1 -»■ 1 11 II C^jL£ jjl SJj^LaJI <Gj_iiej 

j-jO ^ 0" i n l_£j| a I ' d 1 al 1 aj 1 <J-Aj 1 *j J la a J I *J j la a 

1 CjLo \j£ Vj CjLjVj aLu-aJI (jlr w a 1 aJ La dJJj 
La ^LlU JJ-al jj-a ^J-*- 1 * tClLa^WU _}jjL^s_a _}l_Li-aJ! ^ji w *J iLaj 

I a lr 4_l3 SjjJJiI 3j_uSLII 4lal^Cj sGlj-duj ,. Stslt jjV i^Lila »l aUtl *L3jjlj 

(jl (Jj iCjI^£.jJIj '"'I I^xlU ^ *'"**•_' j-?*-!' SJLaj j j rdlj i«GljLi LajLa 

V Jl^3 iJLsJ.1 IjUt 4jj/I^>. (j-I^. J-ojjij Julj j«J 4jl j (jLcaj^l 
Lfl^to-I (j^l ' kfaitJ j "*^l (jSLI iCjLcLu/ S JX. 4jJLlL2HII (JjLu/^JLi tfJJ-u J-hjj 
4-Cj_i_u t _L-a- 1 ,1" ( _ ? jJI 3j^>JI jL^3j^/l CjLtajajs J-ft^ J-*^ ^ .' 1 a ' ' '-^ 
ji ^xLLls j 1 flj jJI . . . 3j!j_>J! sL>-j (_£^>JI JaJLUaJI J L^jtLjolj ^LjjJI 
i ( j_ u _2_LaJI SJLs. (j^- J' ' <i J (_L^ ^L^- 1 n_i (_g jJI ^J-iJI j (j-a j^l 
ij_ll ..SjIj_>JIj ■ La « 1 a 1 1 j ^Ljj_IIj 1 ^ .tl j (.,->■ 1 nil ^lj-il Jlj^jjjj 
Cjjjj i(jljsjj SjJ, 4j>-jt ir-i 4j_4^- CjI^jJj w La «" 4jIjLjJI jLa^^l OuL^j 
tij ijic j»LjI ^1 (jLo.^/1 (_>^ajij ( _ ;r 3 (jVI i." 1 1 1^1 J cr^ 5 " ' "'^ s * JL ^j'-^ ^J^Lj ^1 
(JjjJa ^jU" 1 n"t jL^5j^/l jLa^i ,j-a SjjU'll j 3jLjJL>JI jjJaJI OJLA (ji (_gi 
4_j_iLa-j w llj x 1 Lj_a^j ( __paj^/l (^jJI tilm_u ^jl ^ 0 3e t a 1 1 J 5^ a**t i nil CjL_uLlSJI 
J j i n II I J_A (jl w * J 1 Laj ' JJ ' ^ rt J j c J JJ ' ^* rt l!^? ' 4_ajJL*-a (j-u^La 

4_L-a-Lc sQjjt 4LlLt>o (j^Lc jJ-2j V CjLajU U (jjs <_3jL>JI 
Lca^gJ)) ' ^JJ Laj rt 4_uj)jIiSLjJI CjLu_oL>. -ij-?*J ^ * 4 I ^- t -a T t jv 1 

(j^j^La ,_jjjja (j^,-l j uj£ 1 4Ja3eU Ij jjJI ( _ ;r 3 L^jcjLUj Qj-pj tCjLajU U tfjut 
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JLi^sj i J-><JI sLa-ia j\ jl ta aVI Ja j 5 i hj-<J1i2 \l » 1 tj 4-ul uuJI CjLjJLjjlI! 

(j-CLa jjjjL-oI ^jyi^. pjLoJI al*t1 j j Tttl 1 JLA JjjjJa (j^a. 4 3-?^^ J^* - ^^ 

J Vj L^JLiiaj " i aj L&j-uSLa ija^jJI 4JL^sl _oJI CiLajUU ( _ ;r 3 (JjjLlI! (jpj 
jl iiLoji^. 4jL#j £-Lu (jl ^j^" ■ V 4jV i ^ mjj (jLcaJ^I ^1 I g^J-p- J^j-jJJ 
(j^a J-jj a j a iiiUj £-aj '*J"f^J j » i JSLi w c I * i all jLi^jjVI j-a-3 
tiJUj jj-o^Ljl-lj j iCjl_aa_L«-L1 jj LajJ (_3ao-u t(Jj < a-Seltlla Cj^t_J!j CjLt_uljJ_J1 
^3 (jjiiiaJI (jV i Ij-JJ^ jj p~ j ' V Lul ^JJe . . CjI j j Till j^yS (jLSjl (ji^. 
4-i-mlllj ! Jl>- 4-aLi CiLajUU (jSLJ i3j_u£ I) Ltaj. I LJ J'C uij V Lijjila-La 

(j-a (jjiLlJ! jJl>j Lg_ii La-£ iCj^Ls-jJIj j-i-l j-jJIj SI La llj CjljLLa-aU 
qjjjx-Qji JL3 i p glla-p. (jj jjelUa i3j_ajJi! jl i agjJIj i4-uL«JI j_li^jLc^/I 

. ( I J£-<i) jliai.}L! jo^jLp. jjtU (jl jjj ^(jrui (J£ j-aJ ^j* i pgiU lj^a 
^Lj^/ (jlajVI t_^a£LI ^L«JI ■■ SlaJI 4 jlr j j i i ■■ La-> Lufc Jj-uJLa (jjl 
I gjl ^ Jajj L^J^-t-al L$J f*^Lc (j_a Ij-A ^ L -' J (J^ it— ^»-*JLj L-a^-J ^-a-iLs 
LaL_oj I (jy^JI 4_jjt_j_LLaJ1 (j-aj-al ^_tJ1 £-fu tiJ-I^ (35^ O?-^ ' L$3V-iL*-aj L^jLil i n~wj 
(j-a 4-il *u tjl jJLaj i—lLmJcj (J£ 4-l3 (_gj i njt (jlsj^l 4i!l 

SjjjjJI JjjJI <La^>J! Luljj m ^Jx. ^1 lS^P Cr^' ^-uj/Lj/VI 

(Jj-^J ^J-C- jl i Sjj U " 11 J j r i ii " II Sj ^ -v? ir-i 1 ^ ^1 Vjl La 

, UjU-^tl ^ JU.l S^cjli) Lg-Lp- 4j}^jJ.I L^jIjI^I (jJI SJLlSjJ! oLaaJjdl 
Cj Laj U U (jl joj i(£LuL<JI tCiSIa I a (jjs JLuoljJI ji (_LaL»JI t_)LiC. jl 4jjjL^JI 
d i in l (jl ^LjLjio (j_a I JLAj i3^JJL^t_a (^JoLLa VI ^in<ll 

J a i a 4j_Lj£. i-naj i aj a t ^~ 1 1 joJLkJI (jl (j^s- (_y3 1 1— 1 Ij-caJ I (ji^- 1 ta >■ II 
<d < a tj""' ^ ■ < aj c^t-CJej i 43 La jl»_a j 4jj-^>. I 
ijl j * llj (_Lj_LILi 4\cLu/ jl 4jI (_^a Sj_aL>- Cj Laj U 1, 1 (jl p3 'J^l L$jj 

i<— 1 Vsr~ i uj Lufc (jLcaj^l sLlLLij La (J£j i j_>JIj jlxjJIj j-JI (^ 4jlSj 4j^/ i inaj 

. LgJ-i aj rt jiajJI (_Ll3 <LL>.jJ jJ-Sj p3 4«LaJ^ (jj3 4_*_ulj gjl d - ^£ L_ajjt_jJ 

Sj_<I/LJi.l Sjjj-JI (jr^- OJ JL<J -'-*^ p-g-al J i^ij ja^jl jl i^i (^ (ja^aJLsV! (jL^ 
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jl JajL>JI jjLj O"^ -iLjlicV! (J^ Jlajju (j^-ij • •<j^ I a JLxJ! jjt Li£ 
icLt-aL>. 4_ujjlI1 jj J uill ci^^'j 3^L-£aJ1 JU-£.I 3-* ( pJ -3 4_aLj 4_S3 L#j (Jj-IJ iC_t-»->J1 

^1 3Jjj (j-o ' M-.y. j_j£.|jJ,| ojut jjl Jj ii_ . 1 n -kJs I jut (j-ujJ j»Llj 

jj-a SjLjlJI OJUt Ij-JJ^ I JUj-Jj 1 Lj3l j) SJjjJI ( _ ;r 3 JlL ^l jdj (j-o jl iSJjJ) 

J-i 11 La <La ju>.Ij j*L«J o " j ^ c - "^}-" j j S 1 1 (j- 3 ljut (ji ^Jal^Jlj 

I JLA Q^jla (j,-^- J I U5r!^i Lijj i2_aJ)L3 ^Lc Ljjl 1 ua. 

(jj^J i(J-jjJaJI j_«_«J! IjUt (J£ I i 1 11 n i"ij L_i£j£ J' ^"^P* '"'J 1" '"' ^ 

i_sVT 4 1 11 <i -»J cLo_jLa 4-jJal • ■■ tj-S-p limn i"i (jl (jyi^. JjU* Cj! j j '<" t 1 

SLo* (j - * ^J-^ La_l ^Isj^M -!s^>.J d jlr 1-4-3 i^_aJ)LxI1 ^L*J1 (j^o_jJLa 

5(jV! I i 1 I ( _ ;r 3 L^jju (jylll SLl>JI (2>c J-jS^ jl (jLl 3 (jr 3 ' ^"y JuS 

. . S Lajjjj La L^J (j^ijJ (&1«JI <l2j j I iJLiiJ! ( _ ;r a LL>_ol ! jut (j-oxl _j? 

(J^lLo l_sVT d 1 11 <i -»J (( Lj-LSe-ua (J_«l£Ll» i_J^ou_u ^ n q i"it1 ^jl LbjJU La 

Ju^>lj_a jo^J (jVI dliill »l n Ir (jl . . (jjjL-ul I 1 eaj I <U ^ n lr ^J-u 4j| j^l jjl 
i3j-_a (jj j I a< ui ill (j-\_*J1 jj-a (^oj^i ifiUajLs tj^^ CjI j 1 Laj rt 3jLl>. 
^sr i^ill tjjSLII ( _ ;r 3 (jjjmluj kiCjIj (j^c V La» JU^sjj ^1 ^jU" 1 iu I JUjJj 

* J-t-aUv 4_u^_UaJl i i ntlj I JUt) 4_u^_u3 4_u_o ^j^o-LLa L_clJl 15 4-^1 1 nl, 

(JjLa I all I 86 t_gjl 1 n"j ; j 1 a 11 * 3jo.l^JI 3 i 1 .ill ^1 jjJI JiJLC 

^! - ,_LLa 6 000 000 000 000 ^1 L^Lulx i-ua^l SJ^JI jjf ^l-4^Li!l 

jjjjL-oJI jaiejiaJI r«^3jJI ^1 itiJI j ^jjs IjUt t—ij-UsI ^oj njaaLo (j-U^La 4_Luu 
. . (Sj-t-^LoJI LJoJi^. I ^jj ' tauJ V 4_uo^ ^Lsjl ^J^, j^LuaAJ i4_u_o ^jo-ti-o cJiJi I 5 
ij»jjc_L]lj CjIj_>J,I (j_a (jlj^LaJI jj1_j^Lo (jjJU^sjj j-JiLUI oJl^JJ 

Cj J_i-uJI (jl /«J LlLfo jjlj La Lj-Loj 4 JL^oj La Lj-Loj ' j Lcallse ' La I J * 0 Q 
( j_o_j_ol ^oj ^ i"i qjj (j-ul ^a^j CjVj)L»_a cU cUaJt_tiaJI ^ ^j?e_l1I jjjj j 0 uill i>JUt 
LUlo lj)l (^jJI (.L-J-J-II liili SJLv (jjl (jj>l Ji^ju ! ^J>^ U;!^ l^*- ^ ^Ai^ 

4jj 1 ^11^" 1 ..j (jl ju ^La (jj^ji jl lj-4^-u ^UUII jl 1 LaLl t_j|j_tiJI Ale. 

Q^jse^a Ljajj L^la i^aj?e_(JI jJL^JI dJJ J^J • * W *J U3 J-*' lLLJ j) (jl . . Cj 
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4_j_Lc (j"i j-a-j (_£J_JI L^jaLaJa 3_jLxa-i t(j-\j>.j)j jLc. (j-^ ^JL>. rftV 

«3^,j_<_u» 4-ai£j i3^,j_j_uj OjLo OjSj-uua 4-i£ iJluL^ (jLa i3jjLi CjVjLta-i 4$ I ^"i 1 n~j 
(j-U^LU CjLLaj '"^J Q " rt '"'^ C*^?-^ ^W-^* Lr^ L? - "^ ^-4^ i«Lu_i_uJ 
4 1 .1 1 JjJUs- iJr ^ O*^' ^LjjJI 1 ' hi <i mi q\ tj*-^ cr^ 'L^ ' < (j- 0 

3jl1 «Lj_Lc ( _^u_l»j (j-^j>.J)j Ju^M jo^t-ils Jj tsij Lg_)J_Jj (j_a (j-O^L) 

L$j| La^ 1 Lojjejvj Ljjj <J La 1 I ^a^e-JI (j_a L$jl h_£jj>.| ^Lc <j-\j^Lj 4ui> 
*L>. ^air j i"itl I jja j^gj.,^ (jl Jj ^1.3 lLL! j ^-oj 1 L$jj|jJe-a j3L2j jJUj V 
3-3 J j-JJ-J (jl «. glali 1 uj V juj-icj 1 Jm ir-ij fijajut 1 d l^j" 1 uj (jl ^1 1 ^J^j 
L*_u 1 i (<*>j Li Cj ^J. ! (J^t-i LlAj 4 j-aj>. i J)N 1 c f 0 -? 0 ijr^i (J ^--^-^J ^ 4 L$j Lo. 
i3j1jj>.j (j_a LLuaj^/ «c\_*_l*3jj» Ls-i-^j u a ui\\ ^gl-i g^ic JLalLau (jj^_t3 it-dJjJ 
SJC^^JI l_Li£j£ Jjjo j i3-aLLJI Lu*L>. i3JaLtaJI ,jjs JLjj^sjJI |j_& jJa^jl IjLa 

!3Ljj>J1 J3-t-£3 (j-^ 3j^_t-£3 3_)l (jyl^. JLcLt-oJ V (_£J-JI JLlL>JI (j_a 
(j-tj>.J)j J-J^M (j_a L-^Jl)—^-^ ijjJLa Lj 1 3e ^ J t3j3j)jjt_a (j n 0 gill 4_Li£ (jl 
(j^s j^4J 4_<jl-J <_L£ ^ ' 'I Ifl" Cr&S ••t T J>" t= " U^L^L-ulj i^^Lla 

La lLLI j Jjlj 1. 1 1 il>.| . . JLjV! jLc (j^s (jJa (j^-^ -0 (j-^-J 3 * L&J- 0 -^ 

j»Lc (InjMj 3 1 11 n-^ d'l'C l^j" t ,il La ji ij»Lc Q^jia ij»Lc d'Cl^j" 1 11" 

LgjjJ Jljj ^La dl! j ^aj 1 3-a Ue-UaJ I 3jLc 3 n-r t'r> CjLui£ LtJLso . . lJ ^>. 
j j uuj I JUk i4jJL>J! I (j-a '/.98 ^1 ^1 J-i^aJ (2f^jlJ^^' <j-° Oj!> : ' = - a 

jjJa jjt ^Lii. jOj JjJL>. (j 11 a i"ill 4jj^ (jl ^1 4iLi3jJI CjLiI i h-»JI 

.((jJa (ja-j-L 6^ 2 ^i) 2 000 000 000 000 000 000 000 000 000 

330 ^1 LlusjI ,j-a ijHa^Jb^ Q5t!-'- 0 ' J ^ -iJJ^>- (jr^ L&jJa^J 

1 3j_a 

(^pajJLJ (jl iCjl_lLt_u_>JI (j-a jL^a LlA (Jj_ojIIj_uJ (jl J^^J-J ^ (jjsclj 
. . j-_t-a L_ulJ 1 j>J_A t. 1 i n ^ t(j n a ilitl L^_La (ja£Llu (^Jl (_^jj>.V1 j-t-^LutJl i il Ac 
SJ-gJ-l i-A JLC I 1 n" i4_j_aJLc (J_jL*_uJ (_^_jjJa (j^, L_3^)-»_aj (jjjjijjua 1 JLA (_JSLs 
j Lgau3>iJ I j^T - **' ' (jr^Il CjLiLilll jJlSjj t(j n a i~M1 ^£ ^^sy-i La (Jja- 1 n" <L-ol i to. 
LgJ , ,," i«LajJ! ^ajtli Ct^" CjLjLoilL^ LaLaj i 1 nil (j^j^Ll Julj 

. . Cj j_a (^j-ll (_£_}^J 3_io_l_jJlj (jl i hjVI ' uul£lj& t Lojj-t-aj (jij ijlajtl \ (jLLjiSLII 

1 (^jj>.| lLUjj i3j^Oa-£5 i>Jufc 
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!<UL 36 g 1 fli II jg^JI 

jl j ill j (JjIII j J ' ' ■■ Lxj jj "ill (jajLilaj 1 "j ^ilLo dJJLill »l a Ir q\ 

I .Ml* 

.31a^ 2LcL-u 36 jj'^j' " Jj i4jJL>JI Lcjbl i ,mj 4cL<-4/ 24 (jjSLj (jj JjaJaJI 

Ja I ^pJI 3j_uSLII Jjal jjJI (jV • LULlcl I jtSL* ^pti V djLI 1 ii-»JI 0 jl&j 

(j-oj . 1 (j ' " a 1 (JjJ>- o^J^' o'jj- 5 ^-^J-"-" lSAP I ' 1 ^ J I (jLc 

jj_>Jlj J_I.lj .(jlsj^lj f I j j t) (_aM_C. (j^j (jJiLSLII dJLClo-VI jj-JJ J-aljJLlI 

4^j->JI ^LLa_llj i^cJI . . ( _p3jM-J J jyll j^pajVI * )JL>. jj-a ^-t- 1 tj?>^-ll 

j i^aal 1 Jufc Li-ajj (Jj^>. (_yJI lLLJj ( ~ t ^ 3e ^J '(I)-* 3 3^' ijr^ ^LLajJ Or^" tj * ' 1 

(j^a (jjjla 4_kJt ,jjs Ujj*. 25 ^T) SjjIj 0 , 000000025 ^Jl jjcj Li oi: ^ 
2080 ^Lc ^ (jJLu-u (_gjJI j»j_l1I J a j iajal q^julu O^' j' -(^LuIjJI 

^ L^agJ ^^J-Il ^Jjl^ * f*^" L_ ^' J-*-jJ 44_uLaJI jjjs 0"** O -6 D"^^ (IhO""?- 3 

. ^Jl . .4_ul_(JI (jjs £JJ*> 4jLa (j-* L)^JI (I)- 1 !}""? -1 (j-* lJ-^ 3 ' 

ja_fl>JL>.j ^a_fl> . J)jj*.jJI (j-uj-al jjj .^j^SLII ^jrul JJ3 £-a ^j^laLnILl (jj jjl »1 0 1*11 (jj 

/A''* « CjIjjJj 4t5jjL3fc_a fiLlajtj . d ' ^**. * i_iIM-^l aL*I (a-#-il Qj 0U1 jj^jJI 
(_p3j^/l 4^JJ>- Vjla • •jj-aj <L£jj>JI (jlj .4^jj>. (jjsjJI (j! LUajl (jj aUj («-^-il 
4jL#j j! JjJ dJLjjt (jl^ LSj i"i LlS^C U I g 1 .iri't J^s- L^jljJJ jl 

JjJ ( _ ;r 3 Luiutlj i(Jj . -■''■» jl SM-J-^ n-JjjX jl Sj-i^li jl (JjlJ-" 

jL^JJIj J-J-Lll i_jjLhj 1 g i a j jl (jlaj^/l S^j^s. (j_o 1 i 1 .1 j"iq| JLflJj 

Ltjjjij ijjj^tjjj t_!jL2cj j^yS LtLi^. I ^jjs-I 4^j^>- ( jJI • • i a a 1 1 j 

(_yIL>. jl) 4_uliiJLi L(jLo~ (_y3 L^Sjju £ Ljlaj CjIjj^ I j 1 1 a flj sLj£.L2jJ CjI^jjs. 
jjj-*_j Ijj » i"m JLjJLt^j .j j igJlj ^j_jJIj cLcL_aJlj 4_a_i£jJlj (fiLulilll jjjs *0~?* 

(_y3 l_C^ jj (_yi>- jl 'jL^j jl (_y3 (j-Oj-ll I j-A (jLjj_tU 1 ijlf I jl (j-0j-II 

dJJ JL^ . L^Lj£Lul£Lu3 ijr 3 jJjjj 4 ^ j i^aji 1 j_yl^. <LcL._4Jl jjjjjjJj JUiHaj Lil^j 

4_jjL>.j <ijlibjL>. (_yl^. J-*l»3 L^lajj L&j!jj>.jj L^jLiSLa t*Uj\ 1 1 nil ^lj^>.^/l QjSij 

LjjLSj Ljjjjji CjIjI a i .illj ,_psj^/l ^yS La i_Lt^>«J 3^ J-i^-J -^J-^J 

iJIiVjLila Cj^>. (j-2Hl.l (jjl j^Jl j\ (J^L«ll!l I jut (jjjL^i (_yl^-j 4 L$jjj3 j-J-ij 
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(j ii O (Till (Jji^ (jjjJI^A» . ^Llaj (jjjLu/l (ji^- jo^jV^Ijlaj j<^jLil i n~». (jj-uJ 

4_U I Ja-Lv La LiUjoJtj (jO inTI jjlc I j^JjtjJ Ij^j jJa^Jlj «Luii 

mjj^Jju i^^jil CjLjVI J ■ * ' jJ^JLi ^fl tilJ j 

(5 4j| . . (jjLjJj) 

12 ((LLu^oj 

(12 JbT.^I^VI) 

n 13 (*jJjiJI JjJjiJI ^jwLSj cJJ j Lgj? j jj>i3 j »°o niTlj)) 

"UJ? - ** j '"J 1 ' H ^ d-*J J^^l JliJJI 
(40 , 38 5uT (j^) 

fiLLaj 1 ^Jja 1j-lJ_S3 j JLiLa s^^^jHi (jl j3 (jy^-JI CjLtV! £ JLA J^>« I (_yJJ 

LLa i_i 1 1 n-»Jlj . 1 n-»Jlj i^jumI) jjlc ijjjsjJ! 1. 1 1 11-t-i (j I , ,, 1 

JjlLst-j (jl g. J^"' 1 "_' V jjjsLi j j ul\ Lg-a JlSt'i 1 11 1 (_ 3 IiJ! CjVjLtil (jy^KJ JLS 

! j^J! (^1^. (»J-2j L^j^/ iJjjJLi VI JjLx-a I jj'a 

« LSLj_]L£_La» (ji^. »l nUtl L^jjlxj (jjJI SjlL«J.I obi 1 n-»JI (j-<i^ 

L^JJ^jJI j L_3^_l_u£LII Cjlj-a J)JUtJ LaJUXfl J J ti 1 1 ' '■ i > d ' 5j 1 1 4-Jjl 0 I ntl 

jJ-4_ojLiII CjI j i 1 nil CjL-Lo jl CjIj hi »l Lxjj jl i4_u-u ^yfl CjJl?-"i 1 11 (_^<-II 
jl 1— 1 ii*C II I JLA JLc j j u 1 1 jO-itjj J ii <ii Jj il. 1 1 ii-r-q I JUk jjjijj-dll j) Ij^ljl 
JjJljoj Jj i4_ul_Ulj 4JLl3J llj 4^,LvoJlj ^^jjlj j^j i"itLi 1 11-sJI 

(jjSLuj/ J-Aj ii— 1 n-»Jlj 1— aj 1 n'Ctl 4ii> »" 1 n_i (_g jJI (j-ajJI j-jJlSjj hjlII j> jl I jut 

iLuJ^. jl 

■ j j Till ljufc <Lkj^ ( _ ;r 3 JjiLso (jl , ,, 1 I'Lia (j"n» 

(_ a^_i_o (j 11 n mi (_ flj 1 ii'vT l_L4_jJUxj (j-a JU V (jl^ ilLLJ j) «L^t_i-£5 (jr^ l)^^ 

1— 1 j-i^=-j jiJlc (_5-ia njVI (jjs ilx.206 jjj-o J-tj (_g 1 1 2 1 86 ^Lc ii Jl^=j 

joJ 1— aj 1 11 £ JjJoi (jLajJI IjUfc »l nUtl ^^a- 1 n_t 1— ajjj/ w lalUa V I J^pJtl 
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ijluuUI Jjn'i in 09 (jfijall 'j i'i'iII 



.^jUc! ^ <dJI JLUi - 2186 ^Lc ^Jjj 16 ^ ^ S^uIj 

(j^L^-i I— La (j-oj iL^^Lal ( _ ;r 3 LjjIjjJj LjjIj-jJLojj L^jLiI i h v Ljj Cilj Lmll 
^-i^iLa jj-* J-*^' ^llua tjJLuk . . 1 1 1 >>j t jj-* fi Luj-3 I *jj J to JlC j_4-J j J "J1 

( _ ;r i I."' X i 1 11 Ijl "icLvaJI ( _ ;r 3 IjHajlj^ I 125 <j1_] La I ' •■ ' * !"-»■" it_uj_a 

jo-j i(JLj_oVI U^^-^' ^ J-*^LuJ J 1 11 1 i"itl <lcj-«->J.I f I 1 

^1 1 n't! j I j""*J ' " (jr^ <*^J-^} i4jitiflBj« £ Llajl LLJI Jj 1 -^ 

' eaj I ' ^-J-ilj 1 f 1 11 0 mi 1 1 1 toj t (j-* Ouj^l l!il (jy^- i L^jljl J_a 

CjLu j-tl aJJt 3 Jjju j j '"1 1 1 j . . 3 JL>.l jJI iicLvaJI ( _ ;r 3 jluz^iu£ ^^jla ^l^*. ^1 

J jk" l_3^j_u L_3^JtX1 (( i ^ r ll_A)) t jJUi i Lojj^ej (j-"J-J j^pajVI (j-o » IjJLlLl j-<i"J 

Jjujj j<u i 1986 ^Lc j_jIj_l3 9 »l 1 na (j- 0 ' a * 1 1 j 4jljj/L"JI "IcLvoJI ^Lx-i ( _ ;r 3 
t_tjj_L! (jl <j^>- n U t njUll ( _ ;r 3 LoLc 76 J-«-l (_£jj>.| 5j-o -i^JJ 

! j»Lc (j^!^-o 3-tjjl jjj-o VI LLJI j ajo ,jJ « I » 1910 j<u-uLi i_a^jj>J.I 

LjJI oVjUUI ^^uu OLjJj ^ylJI dilG ^ 0)\ Oj^Jn L4-JI 
(^jJI Jl-llLj J-^>- i^J^ 3 (J-*-^ -03^^ (< ^-^"J J^*^" LlA 4JjLjti1 l_4_il£^ 

4-li-uJj^J I 4_Lij>Jl cLol (j^-LLt-a Lt!u d ,^ r,'~,\\ * , ctu _l^JI CjIJlUI jiu * 4_ilc olje-m 
id_4_i jJLlI 4_u j^lj_aJ1 dJtlll jj^-uat 4_tb l_Ll d .^■ < C" ii> jj- < -J L ^-^ p"'^ Lea ^ t^^- 

^-J-taj 1 --j V (^jL^n. ^1 CjV^LjlLI &JJb j i uU La LjLo*1j i Lfcl 

, (( 4-L(Jj LjjJ 1 
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LlULI p i u^l La II i>J_a jo^>.j_1j Lt£..J (jSLI i pjj/^LLaJ I 4 j mi" Lut LjjJ 



»j-LtaJI 5x.j_<j/j ^Ij_>JLj 3JjSJI (j^llj i^LSj^Li (<i^>lj o^l 
30 000 000 000 x 30 000 000 000 x 1000 = ^ j*-jL£ Js> 



900 000 000 000 000 000 000 000 = 



SjLuj/ (ji5-*jJ £ l^^ Sjlil (jja ^Ijl>-^Li£ (jja 4j>oLlI! 4^LLaJI (jl ( _ ;r l« ; jj - 

q^lLo i_iJn6 L^j jJa23j -Sj-o i_iJl 400 pJL«J! J^s- (jljjjJLI I j j 4^LLaj 

J ka-j L^jLa i<icL-a]l ( _ ;r 3 ^ILo^1j£ 100 i Li_l Sjl j i nil CjjL-u ^Jj ijILajlj^ 

. _jj jjj Jjj j»Lc i_iJ I 1 6 SjHil jj jGj jj jG 

<j£ 4lal£LII (j! p^Jj (jjhuiijl jllu/ Lj ou! :JjLji <ULu/ 1905 

-2lujJLJ! diU^U^ J>U ^jG L^-Lt.p^ LdJj Ijpi ..(^UV!) 

I LlLulI! i4^Lis (J^j>-Ti i ii 3 jill (jLi I j m (J-Aj '• j^s- 1 (J»l i i"ij j<u . . L^ue b 
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£|luuUI Jjn'i in 09 lydiaJI '3 Till I 



.3JjL«J,l dJJj fib CjLjJj La ^yic Lu/Lu/I .3_uLc CjLc.LkjI/1 (j-a Lg-La 

c!jVjL«_^i ti!l>jJ Jjj <— j1 mi tl ^3 j 1 aoVI j«JL»J! ^jj>. 1928 j»Lc 

w S La * 1 1 jj * -Vitl £yz fib! . . ^1j-cU1 ^^y^ L)jL?"^Ti"^ *^>- > ' (Jj^*-^ d J '^^jj 

ifil j i<-iLjj CjVjLlx I I j i a (jjjJa fiLsLLaJlj al\X\ j\j-t-u\ JjLlu (_g jJI 
IjrS J-^J La J-SLl j_j_LajJ «L«_>j^/! «GV.}L»-a (jjs 3jL>.!j fiUjL»js d!«.L>. JLaJj 
Lal_L«_a (jV i \-jJb fiU^ljti! Jjj^s^/ (_p3jjiILi (jJj Jj t-> M I cU LuJLs* j\ iJJLlJI 

fi.!jjJ! ^1 j j i uj fiUl jl ijjjjSLila (j-aj (_g i (j^pSLJI .s^j-j (jl£La! (jx. 

j» jJa 3j_£ J-^H (j-Lt-a^ i«LlILj/ cLSLLaj Jj I La h Lu-Zu uu j«J i LlLo. 

SJjLuil (j^J ifiU^-J-a fiLsLLaj ^LaVI ^1 £3J_cj Sj^LI! (jl ijLulx i3j-JuJ 

Ji-jOJ fiLJL^/ 4lLUj 3j£LI! oJ^j ! jl dLI (^.ulj ifiLJL-u =LaLU ^1 jj m." ^pJI 
Jj i£L3jjj<J.! 4^>J! c>j!j^ J>^>i ^j^" Vj iJi-jG V L^jLa <_jJII Ji-b 

! ^1 

^Jl>.I ijr 3 ijr^- i ^ Je - 1 (J^J i (jr^ JuZ p V 4-uJaLjj ((4HSLi)) d_iLj_4-i 

^^,-3 L^_3j-jlj <_5-i-J1 ^ ^Jj-^ri-'^-^ 1jl_tia_aj L-u^LjLaj LHHitL^ Lj*-^- 1 j-^-y 

<( LujJ 1 )> 3j^_uaJ 1 (JlLo Lo L4-1 • . Cj La^eaJ 1 jjjj Luj-U «Lj t t . . LlL Lc 

itiJJj Ijl . ,n jJ-jj i> j_A ^ ^j^-jJLb iPositive « 3 j -vjl 1 » Sjj-^aJlj Negative 
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lyolaJI j) ; V "i 1 1 (_,'ign 



(jl (J_i t<_ i » i"i lj_& (j.i j I ..(_Jjj>.V! ( _ ;r 3 J>auj/I j j laj La-&ljL>.l ^yfl (jia-u^/lj 
£L<j/jSL«Jk! (_Jjj>.^/I <Gjjj^3 jl sLUajJLi ji ojLjjaj (jjj^SLJVI (jLi I i Li-u <jj Ij-jJ 

I jut (j! il iftLli (jJJ f-u-ui V (jSU laLafj jj-VI Lutj^l «J£i» MjLSj I jl 

4-Lu& (jjrlc (jl alia *jj ii_CjU,l La_AJj i naij (j£, (jLAitij I i j I « x j I axL«JI *L2JI 
. (jl£La Vj L$J (jLaj V d J ' ujlal '* rt J oL>. ^_a 
. . a ' ga rt 4^fcjlaj>" (j-u j-*_u]l i_dlj-i.} 1 J^Jj i4_U^£. i ll mi V 3^ Lgj| 

S 43^ ^jj ^ >i I (J_A (j^-J 

Cj 1 J i ( n £JJ 1 J_*_l2 . . 

I r j S * II lj_& j j La jLaJj 1 1 i^agSj LlLLc (^ 'LSjjlj (_£ jJI (JJijjSLlIMJ 
LaJ-l£. ( _ ;r JuM3 i3 alal a. 2 b.-wt ^ j^jjjAj (jl OtjJ La t 5-x^l i it>JI ^1 jJVI 

LJLjtjj i LlILc CjIj j (j-J_aSj (Ji. Jb jJI (jj^pS-J^I . . A £_a (J-iL2j 

. 4_o^a-a ojjjlg (^Jl 4_)_im 1 o < a (j^- LilJjL) 
CjljaLtaJI CjI j 4 j i njULiJLajj^SLII CjL>.jJiI (jl Sju J-Ju 4Jal i ii i i (jj-*! (jl 
(jl (_gl ..<j-(_j_a JJLC (j >i< j I I ^ iriti Cil n j i ii-v J i n-r"n (jl (j^-aj 4jJL«JI 
(jl (_gl . . SjU>.lj d_2_<JL>J (jl j awj La-g-ll jl i3_^|_Ia SjLtl (jlj iS^La 2J3LL2JI 

.^ajijj SjLtlj i J i ii SJaLLaJt 

.(Jj^j 3jJiL>. LiLJj (jj^Lc i_dlj-o (jj^-"i i nlj i3^^j_JI ' " 1 3 S >■ i j 

(jj^ . . «Gl ju ^uLa jft^Iac (jj^ L^jl VI i4^jj| 3_jLc 2 ^ja \ 3j jJI (j| 
w I C 3j j ) j j«J ljL>.| (jl fj * j j U j i4iejj/ljJI (jul jillj CjVjLtil «L<iS!^>>j 
»l n I » II (_LoL»jj IJl^Jj iCjIjJLI (j^s l-SjJ^M CjLla LtLijj^ jj^>- ' LjUS-ifla. 
I r Jj^^ VI I j"""- 1 j i a (jlr jJ-2j V (_ylll CjVjLhJ.1 ,jji ,jjjLu/i I j« " 

cjVjLtil ijjla cjLjJj jl2Jj i^L^JVIj «L^jJ!j 4_l«J.^/I (j^s 5>f^ £ ^j- s 

ijjjj ^J^ 0 * w ^ ^-iV^LjtXI eJJb (ji w *^ '^J ^J-^-^ ^J-^ CjI o j i ii-w j ^ ta i 

.oll?tJ Ijl VI I i a I j la S (j Ij 
(jl (jSUj ^gj-JI aUaJLlI ^ >ila *L«i«JI jo>] ..^rji^jlil Vila diljj ji. 
Cil lx i"ill Cjlj CjI 1 j i ii (j-a JJlC (jjs (jjSju ljr ^ iSjjJI 3ljj 'lll^ 
iSjLo* 3 fiUL^t_a (j_a c_ajv^JLI Jij-Ia_) c-a^. ^JLl p J i u ""-Jl (j I (_5j)jjt_aj icLo^^XI 
(jl (jj^J iSjjJI 3lj_l ( _ ;r 3 Sj^Luil CjI nj i n->JI i>JLA J <i "it ^aiaj (jjl i—ijSLa 
d)l a j i n -»JI j>J_A 1,^1 i n a ^ (jyH '' i i tut^ I J_A (J-ujJ • « S < la ^ * J j a d S 
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£|luuUI J jn'i in 09 (jn.l.ftll 'j i'i'iII 



dJ I jsJUJI U <_ 1 1 n-ttj 3_Ljjtj iZjLaLU <j-a dill ji ^ jlij La j i4jjijJJ! 4^LtaJI 
<_LtJ ijjJaJll j^tc. OJ^-" j'j-"' ^ ^ja 1 II CjLiI , CjV^L«J,Li (Jj- i ."it 

p j ni-v (j-c 5»a j r 1 (jAjJlj-A * )LiJ1 iJ3 _iLjLjJ1 cjLlUsLjjJ! j«JLc 1935 

(j^a IjoJj Is-Ja i^jL-uJ (jjJ^JV 5^ OlP^V jJLS a j_a 300-200 
i(cj!j_a JJjl ">JJ^-° 0_Ji^^"(*L>-?^^ (J-° 0"^" (JI^tJ-^ 0 U3r!^- a U^r!^- 0 
jo_<-ul 4_<l£. jJJa I I J-^Jj lv — 9-6 J^*-J (jjJJj-JI (j-o j i ir-il 4j| jl 

^ La i Cj^L>. fiQlH^ <jl ^1 La i u&JI )) l_Al_L*_a fiLuLi^j d oK (JJIjTi-^J i(< L)JL)ri-^ 8 
(jl CjjLJuI 4jVjL*js 3*^-1 (jl (Jj "-. 1 ' n*>'q I <j-"J-I ...tiJIjj \jJt> <jj-u 

SJjL>. (^i^. J'^ as ol.t.^tl I jut (jSLI i^lj-LaJI i^gl Headache dJLjLut ^1 
<n. tj^j jjj^jellJI »1 oUtl ^_Laj>. LoJLt^, 43^^j_i dt^S->»J !il 4 LoLc 14 Juu ^Jj^-i 

J^^LiLJI joJLtll L^j LjJj ( _ 3 HJI / ~ » I a , ^ I j 1 1 i i_i 1 1 jjj^ii! L^lo ^jj>.j i3j jJI 
jJl^. jj)i ^j^jj jjjl ^-oSLi !il i5j-ul^ cjI j i M 1 1 ^ji ^Jl^ 

iL-££jj-a julC L^aiajLaj 1 1 nj . nv ,jutjjl ^1 oJ-i-qj Ji^ 4jj jj! 

»l <i Ir L^j ^La (jyjJI d j i^iLjjJI cjI j j Till L^Lij^l ( _ ;r a j^j^ J .v. a 11 (jSLJ 

^^.3 4_LUa_aj LaljJLclj Ij_jJl^3 J-ij-i SjjL>. J i a> < j * a j j" 1 ^ i jljLSl 

.J^^Jll (oJUJI 1 jut i-^l iSu^l 
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(jftl.al I '3 ; "i "i 1 1 (_,'ign 



Lajij^>.j_i I ''-j' cjLj_lj jus d j i^LjJI cjVjLti! 5 (j I (Jj i3j_<i/Lus 4jSLLiI! 

(_gJLj (J^. 1781 ^Ix. (j'Clrill . i . ^.j 1 1 w ^ uij^I JL3 l_j£j£La .. LajJLa 

jj* Lx-il£j 4j£jj>. ( _ ;r a 'lJt!- 0 GJj) a 1782 

^j-lLt»oI ^.l^Ljj ^Jlx. Lj_t3 jJLJj it-iUj j^^- (J^** uiXI (jl^ ^-OJ iL - ^JL?-*-* 

Kijjji^jljjl)) Lij^ jjs-I -^j-^ ' 845 j»Lc jjsl ljr c t_iLJu 

4_i_jj-_j_3^J ' ^ jjj ^ L)^- 5 * ' " l>-^^ tiJULaJI ^JLc (2>^ ' JU? Q * a ^ ^LjV 
i 'I uU j<sJ i Lgilc I Lajiixj iJLsJj lillj CjLI i ii -»JI (j-oAj (Jj^5jj 

H_gj_JL>>jVI (jjj ^ i ii ij-aJI i— al ^ri^yi i_3j_Zu i_ut iS« ^J-JI till j-i oJLSjoj 
t_jLAJJ J 'aS?l i Q^3jJL«j (jj_JL>JI LiLLflil »l o I r Jljj dilj ^aj 

Jij^>.j (Jx. <_i i a * ~ 4j«j_i_i C^jLSj i4jLiI i aa. dllj ( _ ;r 3 (_£jj>.|j ij_aV! JjJ^I 
^1 j Ljj jj i ii j ^jj-jJI (_gljJ! I JL^j j_Llalj njjijj J^-' t r^J^ 

i>jl_la_L4_j u Jjji^J ^JJ^J idjjjjo djj-u^l)) c_^o^ d jlr LiiLilj t ilaJLa 

n_^£jSLII J-^J-o «l ' n 1^3 jJI <Cbej j-<Iu (jl J-t-l (jSLI i I 9 I 6 ^Lc 4_l1L! 4lslj j<u 
OcISjo iJjjl^J SLaj (j^s LaLc 14 ! Jjuj (jic SJtjJt Sj'sliill djLI i n-»Jl j 

( j-a c_ jj>.1 Lj^j-jjl 4_»_aL>. Lus^j JU^i^ tillil! ^JLc i a uuSlj i4j^^_u 

(jL^ J_SJj i«jJij_Li)) j<u-u! £ Ljlx (3^2 Ij iLflijLtjIj g| j i ii n i"itl icj^ijj,! 
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ijLuuUI J joining ^yoiaJI 1j 1 1 



ijr ILll L-lLu-tiVI (lP^J^^ 1 fl- LeQ -Q 4-<l^fcJ>. JJLUSJ I Q-U-tj-Ca} 1 

jl JtiLa-i i La - u^oXI -j-u-<a-t-*aJ 1 JLt_u ^j_Ja_u (^jl J-a Jlj (jl^J a LaLc 

! 3 700 000 000 



i 111 fill 

dJL^a^l 1" i uj V jls 3_L«i«J! oLal iVr^VI ,j-a j_uSLi _<m-"J' j^I^IIj 

^-Us^jJ i4_j_UsLjj CjV.sl_«-a (__r^- J^-^^' 1 ' . " a '"' ^ j*^'J 

CjljjJI (_g I-3j_j_lSLI I j "j ; * ■ ^ H (jlj^V! L^-lLc aj aj SjljJlxI! p 

. . jLcjj LLa JLiiJI (j^I • i_<£j£L!l I jjt 3Lj-><-!! J.* 53 ■ ■■ t (3 ' *~j I 

I JLAj i(j-da (J-"Lj-"I (*-5^ ' " 1 1 jj ' aJ ^5 (j_*_a_a ji i(_^<ia^fc_a (JLp* C l-La 

tfljj L-a-J-3 £_2-_ jl t(jl i n jVI 3JsLIo i^^-^ 3 ^' 1 f j Sjcjj V Ju3 

(jji LJI 1 1 ii" (_yJ.II 4-ul a m i nil CjLjIjjJI (^ jJL dJJ j JLx-aj tdjoUtl LjjjJLs. 

p_L*J1 ^L_=»o (^^Jl ^l_ii_a J J i"" J-J1 j i Tit Lb . . p^JLo* JLa- i"i"j ip_Aj-ujJ 
^rt-^-j ,>.tl jL£La (^jJI (jLSLa (j_a »lj mi^M ji jLi-uJ^M (JJLl (^,^3 i Sj i ■■ 1 1 

jja (_5-^>- '(jj-^'j-*^' j j <" II (j-a £_<p jjt icLuLU! ( __ r 3 (Jr!- 0 t -*JI '86 «Lcj_<j»j 
Ja^t-j (jl ^-j-taqj (_gjJ! ! j (j-*3 ..djnlr (__ r Lc ' ta Ljj_&Lii jjjujiG 

1 la S t<Lj i u^lal ** j 3^ CjL>. (^1 ifiU_>J1 4jjLLI 43j^_t-£5 (j-« ^lila (jL_aj^/1 
i4_o^^X1 L^IlJL^ (j_« (J^iptluj ij^>*l (j^£La ^£ ^-tjj^e T Lj p3 i frjj^ajl «Lcj-*_uj l_AjjJb 
(__,j>. jj I 5e i '■» i » I 4ja- i ii )La Lj^litS CjLxjjjtS CjIjJLS CjI h j i h-v (^l 

(JJLlJ! L-ij-i aj lilli jj i aj (jl . . d al tkcj cL«j>Jj «LaJj 4 <i se ifu-l J-al^ 

(jl JLsu (^jj>.| 3l_j_>JI (^1 O-ua jLj_ujl 3j£Ls (jl p3 ijljjJLi ^.UsLJ! 

Sj^La (jja VI_La t_j_>^ Ij t Lji_Ju j_<jijI jj'C" i ii i_il jjjj^Lc£.j cjljLc. (__,JI (_)1><j 

j^cJLJ pijLlLa . . dJJi JjLJ 3 jLo 4oJjk (__r^ I j» »3- pu lCjL>.JJl (^l 4Jj^>>j 

. -jj ii i n_ft3 jl (juvj^ajj jl (j^jj^ CjI <ij i ii-v (Jjjjo (j£, ^1 j ii" i ii lj_uaL>. 
(__,JI (_gl ..(__,JjVI L^jJjj j t ii I_AJlj_«_j joJi i<Lj ' ■■ j Lai '« "jj g£ CjL>-jjs (__,JI jJI 
SJlj>.Ij £ Lj^>- '^J^tJ dllL Lai . . CjLjjj^SLLlI L^Jaa- JJJJ i3l_jj (_y^ CjI nj i ii-v 
fiLijj-la_j p j *" (^yUll CjLjjj^>Jlj CjljjJI (j_a (j^j^L) (33^ cj^- 1 ^- 1 (j-a (ja^JJ 



26 



lyolaJI j) ; V "i 1 1 (_,'ign 



(_j_3 CjL>.j_U al la-i ■! (jjs (jil dlcij .. L$jL^L7e_a (jVI ' " ' i 

CjI j j f"l Tl (j_a ^-J-' il mi ^L_i-I JUA (j I . . Lj^j_u LuL^ ^ i ' aj 1 r* I ' a c 1 J < n it 

..SjHIj SjaLtaJL iU^sLiJI jaLtJ! 4^cj!j (j^utj L^Xa ^j-^j c^jL^ (j!j i4jjjjJ! 
cjLj!^j_I! (_j_a LaLLjIj " s I V I 4_j_aLIa» ^ ■ (j-a j>jl (jj£j Lxjj jl 

. pjl i nil ij n\i\\ j j Till jj^ 2 - 1 a J-i^-3 (jl . • 4-ul <i m i nil 

Cr'! J J L ^ 1 ''".'^ ^Ap' "M^-P 1 ^' dlf^xllt (jjsj 

IjUA w I C I jj fl-j-m (jjjJ! j ut j 1 1 d j"j ■ ^ 1 1 CjLvjjU ' " (j^il i io. jL^>- 

3j>j^>.j^a CjJIj La fO-^j! j-^al 1_4->L^ . . CjI j 1 1 nil <_sVI jl CjISxj <_i£j£L!l 
' ^Lv^ll £JL>" > ' -ij^-a- 1 ^ 4 £ !j-A-dJLlu ^Ll-ljL&J i^l ijr 5 «3jL^e_a»J 
4Ja_3eJJIj a_'JI I j U S"li La .cLui i aj L$j|j3 jj^sVI ji) 

4 lJ J T ' dbjujA jl CjLjI jjaxtil ^jjl^. Lglkajc I ji ^Jl i 5j i ol 3j»$j>.| ^ la i til 

(jl V «I>^JI (jr^ CjIjj^^M i b ii->. (jl (_gl ..liilj Jju I <j« 1 i uj j<u 

! (jjjjJL»j V I jjI^ (jl ^«JL«JI (J-Al I ^Ii i njlj 

(jLlbj i Lol_4J 4_jJLo~ ( _ ;r 3 jJUu Cdii? CjU ^jj i dl * iiiil j J-aj 

La i 

L$jl jai.j-jLa S-2j>i i jija Lj-iSJ i u-ll jj . v.tl j| n_gj£LiII <_ajia! (jjs Lcjj 

4_,Li^ ( _ ;r 3 i_3^xjjl JJJ^J La Ltj^j (jH-" £ l-*J-Iaj(JI CjI j j Tt\\ (j-*^ 

( _ ;r 3 ijJj^L^ j-ij' i-3_jjjiJLI ( _ ;r *l«J! t_uL\JI L*j_<iu (^yl!! S^^jjJI llIIj « jJJI 

p j -1 i a J (jlSLa^L 4j| j j mm L^lSj i 1945 j»Lc «(_, *C 1 1 .i^UI j«JLc.» SJLa^s 

Lla (jjijJ iS_aL>JI 3«LoSai cjI j 5_u^pSLaVI .-.VI . ^."Vl ^ 4SLuiu 

■ Laj. <j}>^ JJJLajJLi j^2j ' - I LtaAJu La (jlSLa Jj-o i_aJl 22 ^Lojj! Jj 
^ «JL> Cr 1 -S>^^^' * p J 1 ' alJI I JLA (jL^Lo Ot-uTu (jL^aVLl =blj if I jjjj/VI 

i4^.Lj/ 24 (Jji 3j_a (J^s- 4jIjjJ) 4JL>. ( _ ;r 3 cj£jSLII ^Jaxti (j-o SjiJi^a 

(j_a 4 *C i i"i i I j 1^ 4 j 3j£LII ^e-ta i ■■ 4_JaJu (jSLa-i Jj t<_ nnv liilj) jj-ujJ 

CjLal i ii a ijr^- *LiiaiII ( _ ;r 3 .".I ^ . ^.".11 ^jut (jjs . t- Sj^Li . ajVI 

(JLjj/jI (_j_3 i j i i ^" II OJLA Jji.-i" (jlSLal 4^Lu3^Ll I Jut ..SjlJi^a 

oVL^3>U dUj^ L^al 
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! tLaJgjm Jl^Ja^/l Cjlj CjL>.j1! (j-o j-u^ JJLc (jyjJo (__fC sLlojL^JI 
(j-a Lj ^qJL>. 4_l\J i^jLojJI i_dl!i ijr 3 I 0 j jljulj OuL£ 3^ ^_a_(JI aJJb (JlLa (jl 
LcLc JjJJ (J^L>. (jy^ ^J Jt -^JL J JjJLr^o JLaJj ijJa_Lll JLliljj (_2-*-^ ' J^-^-* 

J SI la II J <V-;-|VI , t ^y&l i lr-1 J-«-3 (Jjl (J^-^ 3 ! (_y^ (jLuliVI LaJii^. 

5 j-jIj 240 J_2j <>SLal <Uj 1 1965 j»Lc ^ (Early Bird j j_jI) j-SLJLl 

^Jl CjI j r ( n Jjlj j^-o^/l ' _ »jj taj jcj i4_u^jj-ilj 3Ll9j i(4_Lfljl_A j t) 4_u 

SLLa 12 j .^Loj^ 5 _pb 6000 ^Jl JL^jVI S,Li£ cJ 1( j ,„ ^Vl 

(_ylc (_psj^/l ^la 1 ■■ (j"^' 4jcLliaJI jL»j9^M <■" < -r 1 1 } j i4_ujjj_ijjj 

L_Lt£^^ <r< I«~^ tiit_pe_i 4 Lo^^J^jSJLlI cjljL>ol p t^<~ 1 ^j-a (Jj-* t— iiJt 22 ^Liijl 

. LjjLt-aji C^r»o £-*2-iJ a Lb JLiI .(j^- 1 o'V j 3-^ 
(jjj^_LSt_a J I- 0 " (jr-^** j' -L)^-* ^ ^Li_a ^LoJuLlI Lol Jl>. t jj t aj JuLJj 
f^IaJeJ SjLo* 4^Ua «U (j^^w < d o S i a (j-« JJ— ^ I '^tl I (jij i p 2 o 9 
,j_o ij- t -q- tT iJIj j_pJI ^1 J^cjj Jl9 njjdl J-°JJ J 'QJ LajJI L^j 

(j«J lUj iI_4-L1*Jl!I (_j-L>JI I JL^J (jLvoJ^I !_y2JtJu5 I— iSjJJ I (J£ . . I 

3jn-vjjJjVlj Sjj jJI (JjLlUI (jVI sLcSL! i JLji. (jii^ta 

iLaLIaJI <-■ ^ I '-^ j| ^1 jl oLa> iJii] (j^l ^aJLtJI LjJ <--<-ui3eJ ^1 

tjj-Sj it_ilj^>JI (jlajVLi J^e-J (jl jaJ->J,l ,j_a (jLSJ i« I $ o^Lo^)) ,jjs 4jj|jiJI 
3jsJijJ '."'"*.' * Ijujuo i ir-i?j iSjjjJJI 4^LIaJI (jLuij'^l =Ol j cJsjJ! 

. d w i ** i i \ \ 

j| Lojkj VI 41aji>. (^yS (jSLj i JljJLJu (j-uLi clsli ((OJjLfl^.)) (jyi^ L^J 

J_j_uJ1 LiLIjL) 1 ca 9 (j^-i jo-Jj Cr^ 0 M -J ^ L * 3 ^ J * J I c_*j_oLli I jj i aJ 

(j-o ^j-i (^1 j-uiujj jJaLiJI (ji^. -ijlj JJ ' aj 4_&J iSjjjj 4^LIo jl i4jj j (Jjl£9 
iaJ^hj-a j«jtJL>.| litju ^Jj i Sj lj LaJ lj i_i-L«JI sLiJLi Cjli 4_LaL£ iSLIa 
j j -»■ aj L-u-l ' aJ (_5-l.II 4_uLtJI LaJlj iSjLjJI 4-iLr i nil Jijlj __^c (_j!jj 

tjlxll 2aM U'it L*jLp£.l (^ SjoJj 3JajJ JJjj U (JjLiaJI oj-lb ^ Sjo.lj 
. (2 (JSL<I/) OJJ ' <aJ JLs- (_5-^- £ L*i*9 (^ I i .m (jL^ (_g jJI 
(j-o ljL>- (J-J-L2JI I xjlj i3-Jjj 4_Li_L9 Jji j_u-a (__yJI (_J_LajlII Jjo (jl^-J 

jlIIj iS^UI ^ 3_LaLSLII 49LLJI jj>jo (jLSLaLi JLpJI (j-^ajj «Ui«JI 



28 



lyolaJI j) ; V "i 1 1 (_,'ign 



diij (jilaij (Jj 1 1901 j»Lc i_dJjJ (jlajjij (j^a Jji jJLj . ^ . (jl£ 

(jSLj j«J jl itflj ■ La_p. ( _ ;r I^. Cjj-Li JlS <G*^jj (jSLJ i^jjjJ! 4l±laJI j<u-u! 4jaLLaJI 
LxjJ J^J J-u-u j umJ ^ilLa lLLI j (Jj3 Sj jJI Si jj (jjj£j (j£. I'm mi i—Sjju JL>.| 
(j^J jqJ dJJ!i (j^J tCjlcl « Mil JjlLaj *j cu ui\\ CjljjJI ^j^* 1 (ji ^Jt 

(j-»l**t mi i ii Jila JL>.1 ^ . C^^J " *^ ^9 'C/SHdJ"?"^ 0 ^ ol»n V . . (JLl I j l^j mi 
,j_a 3Jal U II jjpJi (j-c: dilj Jj^ L&JI Uj_.il (_-!]! 4_oL-tl (_-_] J--3J-- JL9 
jaJ 4jL_i 1 1 j 'r- i__wi_> JL3 j-^L? o' ' L^-3_l2jo (jl£Lal_i I j i*n j«J 4_i_\J iS-iLtl 

(J_)L_(JLJ1 ^LLiI L#j q£a (jl (j-\-4-> (jy^-JI oljiajJI (j_a 3j_>.lj 5j.La-»J j^pajjGj 

^_><j LajuLc (jj-2-JI I J-A (j-o cjLLu^iiJ! ( _ ;r a *L>. jja dJJju j j i"itl (jl i4jjj_JI 
d I j i a g. i ir-ij '«(j5-" SjjJ! Sljj (jjla (j£LI iSjjdl 3ljj (ji^ (^yi »l oUtl 

lJ-LO, C jl jl t_U^itiLI l_U-ul_La I 0 J 0 I rV) L_UjJ ^| 0 lr-1 1 (j I ^l-J-U jl . .J-i-l *(_ ? -<i 

(__-3 j_u£> 4-u.Lill 4_JlL«J! (j-ij iSij^Ja CjIj-l-u dlli I" i ill JLSj 

. j-lo jC l U 4_jj)^_lJI 4^l_LiJI ^IojmjJj 
(_gj^a- i ii tl ^Lj-LaJLlj (j-jjJI >^Lc ^ i a 3 C^jL^ ijo_S_«_2JI -ijLo ^ i a 

SLa^jII 

^Jj (^^o- iCjI JL>.^I i ii tj mJj-i (jl ^jU" i ii i I fl" U i ill njjjj^jiUll Sj^jv I 

! <_P=jVl (j-i^m CLu\£ 

(j^_l ^ q se "1 J (jj-^-II CjLo^JjlJLI ^ L ' o> (j_a 4-J i 2j i tiXI CjI ^j_uJI I ui i" Ji^J 

j_»iL^a jjjLj L^J (jj£_j^ i4jJL>JI ULp. I ^jls cjI ^j_LI 1 ojla j S -»~~ ji^j i 

O-AJj V Ij-^-Ij i(_£J-U SjLlilj Cjlj j Till aJJt (j^Su Ji^ ijjjiLJI 3l_o~ 

. lj_<I/L^a IjjjLj LcjLo. jjjj V L^j^/ i LutLiLiI 

d 1 1 im jujlso . i(j-ojJI (^paj^l (jl£L*_u jjlc 3^Ljj-j ^liLa J i ilTLa 

JL>Jlj JaV (jl£j 'J-f^ (jr^i ^J**" J-* '*J-^ ^J* Cr 3 SjLjJI tfJLA 

(JxSILm^lJ - U U Vij i L^jl i us. j JjjJI ( _ ;r 3 4_Ujtil CllSLi^jl ■ eaj (jl 
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Jj£ 102 JjUt-AJ oLj-Sj-JI CjJLjoj idJLiaj) J£ .M ala 228 JjLt-^J (^! 'JJJ^- 

^)JU>JI («JL«JI jK.n JJ^C SjLj} 2 I j,^.^tl jjSij dllj) (jicj i3JLlSJ) 

. . « j»Lc (J^ 4 0 i n ) (j^jla 66 JLjj-J La . (_£ I . 4JLl3J ^ 0 1 n 1 I 26 J Jjlaj 

j—UsLjJIj ^yjIsLil iJr ^ (jlsj^/l jl *C 1 .1 J)J-C (jJ! j j i"ij (Jj^>.| 3j-2-3 (_y-3j 

J I <3 I (_y-^>- (jl ' " » J I J-^LCj l_LJJ_23 4.U-U j^-lLa (_Ll3» J^-^rl^ ' J .'*'*' U *-^J 

,_Lt3j t 3 <i 1 uj (jjjLa (^Jl 3_u-u 300 000 ,_L^3 3 u^jVl 3j£LII ^ (j^LJI jjlc 

4_j_Lc 1 11 tl _}^Lj_a JlI£.j ttfLo-mJ (j-U^La d mq^ (j_a J-*^' 4_u_u L_sVT *j 
jj»JLJ1 (jj-3j tgj 0 ui-1 jj j 1 a 2_jl_a (j_a J-*^ L^J^ jl^ ( u JJUl jL^ ^^L*_oJ1 
(j_al_l!1 jjJLJ! (_y3j t^qnii j^ooLa 4jI qniq-v ( j_a J-^' l£-^^tJ-^ J '""^ ^-jLt_oJ1 
^jJI jl£L_aj! JJlC (J-t-^J 1830 ^Lc ^j5-3j t<ba-uU j^aaLa 4jLjjljj_o (j a j"'*^ J ■"■• c ~ 
itLa-uu (_yjo-<lj ^1 JJijlI! 1 kc Liaj 1 930 ^Lc (j-3j • • ( j^jla i_iJl) A n 1 u 1 Q^jIj 

t 2 g 1 n'i dryMj Sji^iii ^jJJ jjjlI! \lj->U^'a jj^jjj, 30 juj - I960 ^Lc 

J-*j - I 990 j»Lc jK < .1 JJLC J 1 aJ jl 1 LSI jJiliU (j-aj 

(j^o ^1 1 1 960 j»Lc (_Lr 1 .1 U j>jl«J! 1 ^».'^ (jjs ji^l (j-tl-iX)^-! 3^ 30 

J_*JJ ..S ^Lilo j»Lc 4jLo Jju tjK 1 nil JJlC -Sl-Sj J 1 n (O^J ..S Jju liLaj '-s-J-il 
.^cJI . 2_jj i^i ) II (J-aJ^ Ijl Jj< U IjLA jj-ajjj ..S L_£lJI 

I (j> n>i^J L>^-*f O^J^" O^-" ■ 3 ^ tC ' Sjij U 1,1 SjLjjJI (jl *J^°J 
«3 (J£Llo)) I j 1^ ' ga rt LcLajjl Jaj&lj ^Lt^J • • tj-*>^^ J -0 ^" ci^*^ C^^tH (^^^LH 

ij_UsL>JIj (j JsLlI j»L9jl (j^s LuJjI Lo ^J^. I^Ud^.1 jK . ..II jjlc 

1 " 1 Ij ui c Ljj_Ii_i 4 " I 0 *C iSjLjjJI 1 Laj. i>L><jl ^jTi i jl 
(((j-a-AaJI » JoiJI I JLA (ji^- 4ii2j i3_aJ)L2JI CjIj i i ntl i_sVT CjLus 

'■■ '* '"'"'J ^ ^ J J a iJluJljJIj i^Lli^lj ' J~ 1 uVLj Lo jia LujJj (^-Aj , el A I" ^. t I 



so 



lyolaJI j) ; V "i 1 1 (_,'ign 



(J-lS3 mXI Cjljul/j-o L#j 4-uIsLjj CjVj)L*-a <_ i If I 

CjLtjajlII 04j^(j-ajJ! Lo*c j_i£l J jri" i .it, Li j j Tit I (jl£ I gK'q dllj) *-aj 

i'/2 j>jjl>. (^-3 *_2_i (jVI j«JL»JI (jLdj/ ^ SjLjjJ! J J-k-o (j' • • ^LL° '■.'■» '^1 
jji-j^La (_^i>- ji i_s^La i_^jSL!l I jut (J^. j_<iijJI SLo. j . ."i q\ ^JsjILU ij-aj 

4_ll_*_u (_£J_J1 ^JIJ < n II j-^' ijr ll LjjjJu Jj^jlj (j^e-i l_4-iL£j i4_oJ)LaJ1 i i nil 
j»Lc <_JtJi ji <LjLo JL*_i tjl *\ i ii !l J)JLc J)l Jijj i ii jo£ '.(^j^LII jJ-Aj liilj) jjjja 

LJ L^-oJlS (jr^-II 4_ujtjJ! S j i j i a II liilj (j-o ^j-^I La i_l!LLfl> (J-u-lJ 

i(« j's i .1 'ijjJI ^L-uj»4L*-a (j^s 1 59- 1 58 j>ju«JI (j^t^l jjj^jJI 

i 3550 (»L«J 4jLCs- (jlsj-uiil : l)I j-ulj JLiLo w . . . ( 1 974 j ; i"; ■ —^j iAojulC.] 

j] j«JL«JI (_LjJL (_gjJI (jjfLill j>jlc : JLSlI jju^s J»l i .."j 
20 ''-^'j cr^' * '-^J^ 1 ^ *Jlc c^vj_iS! jl2J ...S4JL*j 

I JUb <J-<-« (J_c ^JLjlII (_£^ltjt_i (jt w ' 5 1 i_3^j_u dt^JI c*^ . . . Lj ^-Jb 

La ( _ ;r L^. (Jkj 4-uK mil SjLjjJI J jl«_o jji : ^LjLs 'j ' "jj 

(j-jK i ntl Jjl jmUll L-kc Li eajj J JL«J,I I Jl^j . . (bj-Lm '/2 (_gl(o^n ^ jlr jj* 

^LJI (1974 j»,U ^1) o^l crlLJI ^K.LaLc 35 ,j;jLa <yj 

i L^aal) 15,2 J)JJL>. ^Jl < a * ^^-^ LaLc 70 ^j-i_u_uj (_5^_*_o i4 unii tj^ri^ 3 ^ * ^ 
ijj>.| ( _ ;r tAXJj i {J±J uidll (^yJI (^LlII J)l JL»1lII J i aJ j i(_Jjj>. I LaLc I 5 

j-jlalLuuj (jj jJI (jjjLJI (J^-4jJL>JI SjLjjJI JjiJL^j-LLj^a^ (_gjHjcj l^jjj/ 
cQJLcI (L«jJi£. Li£.Lu-£)j Ljjj-^JjjSjj Ijnlr Lojl2j jj^s-l i^jJI i^l) >J-i-qJII 

. , U ^'a LoLc (juL«jj 4 i mi -»J I nU ^vl i2jujui (j-ujJ I jut (jl . . 2060 j»Lc J^Lej 

Jjo i_3j^jjT (jl JLjJL>JI (jSLI i LoLx-1 SjLjJU>- Cj I j i i" 1 1 tfjufc * 

la-j V cL^_j_Li ^jj-JI J-t-a^-J L-AJuuj t<OLil i ^j^?e_ij Lj_ujj ( _^3j-Lflj 

^j-ll'C I nil ^_<1_(JI JJLO ^jt )) jL>. I ^11 l_Sj->JLl tiU j) j^)^ * * cj^ -1 

(j_o .. LoLc 35 Jj^ Sj_o i ^ c I i a Ii 1 1 JiJLkJI j h~ i uj (_^-! i'/2 w a j j ■ ■■ 

Scii^ cj£^£L1I tjjj (^^jj rftJLaJI ^jlSL-o ^jJt_u_uj l_s^j_o - ^jjjl - ot^JI 

^jjl 4_jJL>Jl SjLjjJl fjjjuz dim njJLl 43l ^J-tJ I. i I »j l**l i n \ lLLJJ) ^ji 
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,j_o j^iSLi Ji! LgjJ ..JjaU! oSaJLi <.-. ,,mI ^Lc 1600 (jl --fLc 1600 
ojj lSj'-^ f^jj 1^1 3550 j»Lc (jK 1 .ill jJx. ^1 j j ( .1 J£ ..<jjl 

q\£ I iLa . . La!jj>- 60 Qjj (_g.jL«JI (jLuuVI q \ (_psj^i! : i—s^x-ijl Jjjjj 
JjUj U o>LH L^i^i, 100 000 000 000 000 000 000 000 (jLa >*Vl 
U*^s 30 000 000 000 000 jjt (j- 0 -i^ 1 1 ol • • lP 2 /^ 1 u)j 

.! LJU *Lp.Vt ^LJI jjuJ 

4jI di! j iiJLaj (ji (jSLxj V jl i(jljjjJLi JStll l-uj aJ ^LsjVI oJUfc J!la 

iol_i^SLJi.l ^ (j^- V$ iCjLlJJ! ^Ij-pJI ^L^VI ^ V .. JL>. 

L4-IJ . • jcJ ^ ' L) 1 ' " ^ 1 C"" 4 ^-) * ^ ^j_u j^paj ^ 1 C"^" J ' a ' q ^ ^ I 

I i" i ilj i ( _ ;r jj/!jij 1-^3 LLuUlj iLaLjjjuo l.^Lhj <UjiI Lalju^a 

(j-c J-jJ-j ^^-.i J£a ..(19 5_jT .. j^a^J!) (njjjj^s J£ L&ii 

jL^djVI d K "ia» (jl^Juu <Jj^1 (Jj^lAll (j^J^ILl lLL1j£j itfJLus 4jr II C-tlSJj 

L>j_<iul (_g jJI (^^o^SLI! j-jj*3 ^_sL£ (jjs (((^L^ij^M jjiillj ^^-iK i nil 

i Lgj^Lc Cj I j j i" 1 1 jj>. Li VI jjt i^jjJsjII I JJt (_y£ LL"-">J L° (jl 

iCjIjLSJI JjLljj (jylll liJJj i IlJL>- jj,l 3 JLjjlJI j j Till Si!lal (j^sj 
^jLa J_i_uJI ^jl ^j^* I I j I « ) jl-^ jl '^j ^* 1 (j^ ^ ' ' 1 j 1 1 . ^A.lj 

4jiJi2II 4j^iill JiijIjjJI (jj^ isLlS (_>ijjtj jJI ^JUJI 4_l3|jJl>. ^ 

ij»Lc 300 jLLa t-^jSUI I jut 4 Ac (jl^ La (jl «^U~,„* (4 jSL<i) Lla 

^.L^m AjjLoa £jz i^jVI ^Lc- L?"^- 1 ^-* ui£ Jjlj cUL>. 4_lLc j-Lt-o_uji La ^cJ 

jujj-ucj , (, U ,„jSH J< .'iitl) ^UJI («JL«JI JSLAj Jijj(-JI JxSlmXLj Jjj^' 

3j_ti_L3 ..(j^l L^Sjju (jjJI (_psjVI j^tc (jj'C" ( nj OuL^ (_p3j^/l (jl 1 1-^ se b ■ ■■ 
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^jjlII j_lL>J1 jl ^_tla jVI 1-4^2 > eH"^ 4JiLa.HU 4_l31jJL>. ^1 «Uuj-i_u 

J^-tTuJ 1 ^yJI b lil^sejJ <-_)j-*Jl 3j-jjj>. j^/ t^-^H-jeJ l_3^_uj 4j1 !i 

d ^ Lta^l 3j-jj^>Jl j < <aJ (jl ^jJI J)j Lea |j ^_lL>J1 J)j Lea ) c_3j_i_uj i jl^jj J-5eJ 

^ ^**' sej i_£J i O^tH 1 j^c-j-I 1 (jr^- ^ *J ' " J-* 1 ^ * ^ J^- 1 ^ ^ (J ' * * U 'j- 1 ^ 

1j-j3c_j ^ S-LaJ-ll ^ ■ ■ *aj 1 t I j-jii. l±Ujl£j i (j_uJj_<_uJ 1 j_lL>.j 3Ll3 ^-j-LaJLi 
jjj>. Cj I la j >■ \ 1 ^3 j g k-" l_£ ^_<_u j . . Cj i^ILa jJLlCJ 1 Cj L!Lo «Lc L_uj 1 ^-L"- 1 L>* J**' ^ A 
3j Lu LLajj-i j-ualljj i (J La-tToJ 1 ^ ^**' sc * <—3 i {£j^>* I ^ 4 3j-i_t£' 

4_ujJjlI1 CjLrt_)VL3 ijJLo* j_« LjuLj (j_u_jJ-4lu 1 aCJ)"J-iXl! 1 Ij-A (JlLa jl 

^1 J J UlJ Uj^t \j jL^CjJI ^£ (^JjL_U ClJIj Laj) tjy-^\ «GjJlJ>J1 

^ * ^ ' g> Q-gejJaJI CjLLa^LjJl j] ^Jil a L<aJ| j_a _} JUL ^JJ 4_<u-aiLa <1j_u_iLjJ1 jl 

i^Lc (J£^ Cj 1 jJ1a_u_u_u 4_uL<uj 4j^Lj (j^_i La ^jIjJjj CjLcj-*_uJ ^jII-lu CjLaL>»j! 
'"'^ ui£ I g-i^ JCL4-IJ iCjLLa_L>JLl ijr 3 4_lu3j1 3j j-* ^^-iLj 4£j->Jlj 
CjLui£^ (^pajVl j-IaLi j_a ^£jJ3 Jjjj 3 uj 1 1 i>JLA j_aj i Cj 1 jZLojiaSLI 1 j_a c_3jJ^1 
Juilj iCjl_AL>oVl J-J-<jj>. ijr 3 ^jI a-LcaJ| i^ji^. l^JL ^**'*^ " " ' ! JJ g ' ^ U j-« ^Lu-Aj 
Ij^j-Sj j] 1 ^ kail i u\ (jjjL-u^l 1 JLA ijj^-J i4^jJ1 j_a ^ till j »l <a Utl _}JL>. 

o_iL£^ cjIjLSJI jl 1 ^»Jljlu_u1 jo-^-il JLijufo jLualL>.Lij aj^^-l^LU cj! jl>.1 

j i Till jj*J^**' ' JjLLI j-UaL>J1j JLjjljJI 4jr UaLi1 ^LajI (jjoj i^LrKJl L^Jt_Uaj 

^M^^J^Mrf QV^MbI^ QtlljiAMlt 
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..SLljJI I r 4jL*jJ.lj 3 mVill CjlajjiiSLII Lu/Lu/I ■ • ■ a h Jj Till 

(_ps V La-Lc ^L^ Cilj i 1 nil '"'Ij uic J-La) ( _ ? j».^Jj T LiI!) 3Ll>JI j&Ll3 
JjJljlJI <dja- 1— tlalEu ul JLS (jVI <LcSL! iQj-La-LajeXa SLo. «Lalc VI dlji^Lij 
J^cLxuJ sLSj^J dsljji. (j^o LgJjJ La (J£ 4J j»J-2jj h_Jjj>.^/I . ~il . ^ . ^■^■".tl £^9 
(^1 (^1 »Li-q_L$ »l a I r (j a b Jj j -^-t I I jut LjI jj- i_al uij£1 ^Ir 

jjja jja I J_& (_JSj 1 jJI . . jl j_a j^JJ JLlA ^1 CjLlUsLjj ^1 CjLu^pSLJI 
a se p" Q ifiLj_>JI «LlL>JI i4_u_oL_oVI 3l_j_>J1 CjLljjj>. LuLaalaja 

jlSJj 1 Genetic Engineering SJiljjJI sL-ajLj-A p . ..Li 

V_j 1 J_jJj ^s-Lc «Lil ^-j-se-La ..3Ltr>JI joi^. jjfc (jVI j<Jl«JI I JJb j 1 r-i I 

3_)Lj_4_j O"*- i ^LaJjtJI I j S ^ (jr^ ^jLiill (jl VI i.^u-lm 1 ^J- 4 -^ L? L - k -*-^ J 
Cj I^j-jHiJJL I £JLA ^ji /cJ t. ifjjij ^J-^-* La (J^ ^? J '" M Cjlj-iluj_a 

J jJLj 1 ■■ ' I (^-3 <t3lj tjl 1 ,1 'iVI JLs- <U-Lc jn^.i"i Laj J^JI LlLJ-> cr* 

. Aj-k-JI j! c_u^2JI 

fil_j_L>Jlj isLaLss-UaJI 3_iLc 4 a V 1^ ^Lj_a n a '"ill ^ji . I J 1 d » 3Ljj>J1 3j-ALLb 
4_j_Lc aj (_gjJI j 1 nil LlS^c J-2Jj 3 1 1 . 1 1 4jLc. cjJ-ixJa 3_jjL3J.Lj 3-;j-><JI 
»j ■ ga 1 1 jj-* I ' Lt^t-La-i ^jy^-II .SjLitkJI 3_)^4_JI Cj^LcLflllJIj i^j n a 1I1II 3l_o* 
i3_ij^_i Cj^LcLaj jj- 0 (j " ^ '"'II 03^' (jr^ L^L?-?- 5 I '•t-»**< , ..1 i3jlj->Jlj 

^4J>o 4jr 5 ^j^?e_i n <i '"ill 4jr 5 m^j^e.) Laj . 4_j_Lo*j)j JLiVl ^JjLl^JI ^5 o\ 12 tlaj 
(jJLlI BLljsJI 3jl^.j L^j! ..2^>JI 3_lUJI < nl"^ JUJI (jSLI ..4K OjZJ\ 
L-Lj T ' ^^i' U*-} <=LjJL=~«J 1 aJJt (jl iCjL^jijJ,! I j * " o2-uij| 

cJlj La L^jLa ij^Ljj-Lillj ^^LuijSLII (Jjirtlllj j xAlJIj i^i'ILi L^JjLuj 

C^jL^ ij^t l_Ajlj-i-ut I * 5 0 *" 1 a 1*1 o^\t"t l jIjjji^/I ( j-a lj^e-i ngj Laj 
^^Lc (^yi '"■ fl S >■ i (j^JI 4 j a Ull d 1 aaJI (jLfl dJJj LuI^jJj 4£J 

(jjuj/JjJ . 1 Ij-jj^ I j air I jlj Li] O-ajJa Ji^-Sj_o-^/l CjI jJLmJI ( _ ;r 3 4j^jL>.-3Lir>JI 
1 L^-lJI (jJ^j-jj 1 1 j .tic A il 1^-1 o^J ' J .' ' 1 1 0_S^J ' 'M^J ' ^ ^!-^' 

Cjlj-i3 3l_j_>JI ^^Lc. tjlj fiLt-£sL>. - \1 ■ ^" , ,. L^fl_iA>»j J^La-i LlA 



$4 



L^jCj-j .5JU>Ji (j! 4_j_>J! CjLljLSLII 3jLc ,j_a 

4_lj1j^J1 CjLj^SLLI ■ la L> JjjjJa jj^- jL? a" ' "Li 
IjL^jj ij<uJLflJI (J^e-a JUJL>JI (J^e-J^ i^jljllJ! Qui t~ 
( _ ;r l£. C^-loj La £j ^j^/l J£ JLl>.^I j a" i .1" 
jO-lJLS (j-a LgjLjSalita ^£1 d V.'ktl (j^-" <-^JJjJ • • SLo. 

. . 4-1 J i n-»J1 Jjol^Jtl Ll^L>. jj-a 4jj jJ! I mi m q \ jjSLa-l 

.. Las. ^>il! (jJI >c.JJ ^9 <_3Jl$J! £jL (jl 

(j-a 1 11 m (jl 1 .1 J (jL^jV! (jl (j-utJ I J-$£ 

t4_a_iJuiJ1 A-o^Jo-t-JI 4j!!i (j-u (JIJ-^- 1 tj' < ■■ * ^ 

J 1 '*'**' £ ^!-'- a j-" *J-^W '1 (*$-^ iSjaJL>JI 43l 

! tiJI ! jut t>u 
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Sj_a CjjLc jJa M—l^-jJj-ljJI sO! j La-iL^j t4 a 1 n-v (j_a 3ji-o.j ^ ^<^XJ O^J^' 

^i-iJa jLc jl3 jj* LxjI£j 1 ^ uiAj Cj-ijtjj ^1 (j-ajJ! (_jjj>.i 

(j-jj_JI (jjjLiJ! (jl ^JS ..liilj (Jjja I gale I mi'i a 1 a JS-i LiLSlS Ij ■ ■ Va 

j » ir-iVl 4iLjJ_r»JI 4jj 1 aic uij ij_a-«-J! 2 a 1 ali 1 1 JLjj d j i "»-*■ ui (jjj-i^sLnj 
(j_a 5^ * - a rt 5jJ < <•> 1 JLA (jjj-i La jJt£. 

JcjLcLu/ jl (_jjL9.J 3 Jl£. I i & J a £j* i J i a jj ajLUu ^ .j) "lj"' fl v> ^j ;j-*_' >JI 
il—LiLajj LjJj-2c (-;r i^. 4_u^c «Ljjj^>J! '"'Ijj i agJI ijJLfli Jila (jl i 'I i"i Vj 
^Lul 4_jJLax. (jl ... (JLo^Li LiJju (jyjL) (j-t ^ i-uillL) tillj^ (jj^a L>^ 0 ^ *^ ^ 
dJJj {_y£ iCjVI—Li. Vj ' " ' IjJ ' "' C< injl i Jjj p i ii-v Lj^L>. (j-a Sjj£La ^mi 
(J_i i ii ) (_j_3 CjJLa_j j«J 4j! ^j-r i^-i . . I JLO> LciLoj i)jL>. JL3 i n ill 
! (jljJLoJ! Liiajl JLajj ,c^\l A ^3 CjjLs. 
« I JL£,» (jl joj njL^u'^l (^yl^. Jj-*-!' ^ IjLC-J l(jlj^J go I ii i'r-i ^^jJIj 

^yLc i—iSajj I JLfli (J^ . • Jl ( _ 3 HjLa ji 4jLa ^ m\ (jj-" 1 ^ ^ 

. JUJ.I I juk ^yfl sULlII Jj^^a 
S> J La LJL^,j iCjLaJ_a_aj Cjl a i n «U ^ a lr jL>ol (jl ^^1 ^llj 

S^SLaJI O-al jLaj i Lajl J (j-23^lj (j i n->.VI ^1 jj talij LjjSLI t4 * i<il jUa 4j| juJI 
I g-2-j-j-talJ s Lai«JI ^La! i_lLJI jlij JL3 dilj (jLa i^LiUaJI ^ C^tJ>j Jl3 

■ OL^VI ,Jc >U21^a 
^)l_aj ^jL-ujVI jj-a J-t-aVI (3^*° i n ) ^Lul jl (j* i ♦ i ) ( pJ -t-*-i 1 jLa . . (1>^ 

S 4 a i a> (j-a mJjaI 

! (jjjjLj/ (j^C-l J Jrt~l I I I U JJ-^3X (jjl j ir^r 

lLL) j ' ^ V j mi j 1 1 (j-a CjLjj j ^Lji* (j * J J ta 1 1 (Jjij^LlII (jl 
(j-^" J' • - mi-sJIj gpl ii i^-itlj (jljioJIj j_uuJIj Jjj_2JI (^ CjJl»j 

gj_Lll jj^i tji-j (<s-1j j_j-2Jj cjLiLsx. (j^s I mim cjLoISLII ajjt (JSLs ..cjL±1II 
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3_£j_Li^/l 4-j-ui-L>JI Lj^LiJI 3_jj_iI_i (iCj! j i II ^1 t_j^>.j i(jl jj-r-lt 
i JU>.ljJI £j-iH 4_uji1>JI Lj^LiJI 3jjj I ij^-l ^La jjVI I JUt (JH°J '"'"'I l^aJ^xll )) 
- 1^1^ ^tlj i Ij^Iuj^ mi ill ' fljse j I JUjJJ . . L^j^j) CjLoj-a (J_a_>»j SjUJo* CjLjj j) ^Ju*3 
.jJI ..jJI . LjUojib (jL>ujiLllj . lUUa 

( j_0 p j , ^ . i SjJ^Lo L?" I ii 1 L t -L«3J > > 1^ I iijl p^-li VI 4^-^ J Ml 'II (jl pJlj-JJ 

ja^jLoj) JjLUiSj p^jl o f"-^' J^ls (°-^' j-i^lj p^jl it i ii i—s^o-La ij^h i 

Ij-^JJ '(Jj-S-i La (jr^- J-i^- 'j-l' • • C<T l >j- a lj (M^M^J (<s-^ Lij3^_jJ J 

j»j^c pi£La_j (_gjJlj id o ULaj jl i j j jf j juj (jru o' ^jt*>" ' " » 

(j-o^J SjiJiita 4-uljj j_Lal ( _ ;r fl> jjs. I (jjl^ mJ| jl j mm 11 '"'I a i a (jrtJ 
La j»JLC (^Jl (jPjJ I jUI^-'a .. JLvljJI gj-iil 3 j i ulaJI Lj^LiJI 3_j^j| ^ 

oj_j_a-i ljU>- 3j_u£ oLL^aJ J)jj3 ■ 1-^ aj seJ I Ji^JJ iJj^-^V ^3 ' " 2""^ 

(j-u-jJ 4_iSLI iSjLsJ^JI 4JuL«JI J>lj-3l (jrtJ 4-il mmII (_>^»J iiJ^EJ JlSj '"J-i^ (j-^ 
(jji L_u^/lj ijjjiLji^/I jjt (jJaLxIlj . . (jJoLJI j^lC- l_Lfl> j_a>LtaJI i Lallax L^jLSij 
£jj 4-j-La-C J_Lc ^Liiajl p la c 1 dllj) LJ ~ ' '-"'JJ lOlj uTg^jJI ( -J 1^- ' . ' '_' 
jl nj-Co. I jl (jj^i-l LiL^ jjj (_ 3 i>- 'J^>- T (jLijijI ( _ ;r 3 ^LxjuI (j_a i ii i jl j i^if 
nJJLuJ (jis- O - ?^' t r J J^- >,J J ' £ ^!- :> ^' ' (jr^ 3^.LUI aj^>.\ jj-JJ 

ti,^1 g i n~w CjLj_LuJ)j-j ^ mi^. Cj Lj-Lu^j-jLa tc-tJ-J ijr L^ ijr a^e_] V dJJ j) 
IL-^jSUI I jLfl> ^yic I M ,M-V >L>. (j! jLLa ^jj>. I Luijj m^ 1 p i n~w Cj Lj_Lu^j-j jj^ 
ijj^sj^Tlj Ciljl a in 11 Jjli- AjLjf (j^aji). . I g j Ir (j-a-i 4ill iijJ jl ^\ 

..(22 SjT - ((jrULaJJ ^LjV tilTj^ui (t^l^Jla (a&ILuJt l^^CL>Ij 

i4jjjjj|j_ij <Luljj ijWLaj. I ji<-w< LxjI Mj>i-I d a i a 3j| jl (jl ^J^M 

.(3-2 3j| 

iSjJuJI 3jLc jJ)Li (JLsJl>.I (I j jja ( _ ;r 3 ^-lM J>j-ij-u uO^*"' d 1 ^JUjJj-d^jl m"iU 
tcHiLs&Aj^a 3 JlC c_t£, ^**i i h t dJJj) i LlA d-aj3j c_JlSLi (jl ^^aj i * V jj^- 1 ^ 
| *l j I c . . S I j)La jjrt-i . .(jrU (j^ 0 ' L - L i :> "J VL«j3>I dJLLfli (jl ju (jl w (jSL! 
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(^Lj jJa jbjucj 1 Ij a 1 a 903 I 4_Ll4-i ^' ajj I JLs-lj ^9j-II t_<jSji (jl jil 

jl_i_>JI iJJ _i^SL11 _}Jjl!I I JLA (j-u (j-* Labu tj-tg-il uiILa (j-ujl £ iJ3 _>Jt Jl>.1j <Jbiu>.l 

<-jjj cjIju (jl cjL^jJl>JL1 ijr s LajlcI dill ijr j_ujt cULlL <l<i£L^. <j-<i£j 

4-1 uij i nfl ^1) ^ * 1 La U (j_« ^J-^* iS 1 --^ 'tJ-Lh^ ( j-oAJLi 4_uj-a «Lc^_<jj?E_a 

I JU JL3 I Jj) (j? L£ilj JLtJ (jisj^il j (buL jj'^'l j^JJ 4iLUs^Ll 1 I 0 - I ,j-a 
4uc '3j->" L?J^ ij' 03^ 4_lUj>JI 0 JLfli JJ^3 ' jjiu^. j^a->J, I ■ Lala. ^jjs 

. . j uutJI i_LaJL>J1 JjjjJa <j^.J ijj-ib-ajl bt$_al_Laj a « ijr I! (j-uc ^_*3j>JU Jljju 
..5 <djj^sl (jJ! 4j Ijj LgjJ! J 1 ill 1 null JLjjlj 4lc 2LlUjl!I tfjuk JJ^J 3>« jaSLa 
w 1 a 2u L«-ijJ iCjVbjus-VI (jjs lj^>- (JjLa -SJ-C (jl-J Iji-o-j VL4I0-I ull_Lfl> jl 
j|) > U I ^- *l j I 1 c £-a sbl (j*J iUj . . 4j*_uj ^1 J i aj (jl jj- 5 J> «ntl 
4-uljjJI CjbjSLU Jaij. £_a JL>JI i_dJ j£ . . LaJgj&J Labaj (jjj-" ^^^-^ (■ LaolflJ 
j ui ill (^Ij^JI (' Laulaull) 1 1 JLfli '^J-^' (J^ 1 ^ (J -3 Cr^^'-S J^ 1 -^' <-J^ 

. 4\xjLiII (j< ' ' " II U^^-^J iLaLx-l (jL^jLiiHa (jLul (^Lj (jl jjJ 
jj^jJI (j\j ^jljliJI Ji*i*j jL>.ljJI ^j-JI jl>3l ^Lljt (jl : Jj2Jj Ji^jlj 
42ai>JI 2b I Jul I JJL%Hj I ^3* I a J jl lj i^-aJLli^ 4_u_u_l>«JI b^l_>«JI ^ all lj 1 .CjbVI 3 

ujLuJI »l glr Ltlj^-i (jull ujjL*u!I (jSLI ii_i£j£LII I jut (^ic 3^=" u?^ 
cjjLs. jls ijlj-pJI ^Ir (jl^u>JI »l <ilr L#j ^LS (_^l!l uLlC jl iCjLuII lJ \c 

I j I -» " i." i I ->-J i^jlj-lJI JuC 3 j , ,i ;->J| b^LiJI Jala. (_gl i^jyjJaJI I jut ,jx. 
^1 4_uu V JlSj ij»lj£LII Sjl ntl tfJLfli (J^. Jl^j t2bj i .i-»JI b^LiJI 

j^ja 4 j I r j^itj ^jJI (jjjLu/VI (j-c^j Lj3j£La w I jj'^ 3_Lal£LII j tajJ I 

^■JLauaJI (j-a 4Jjl_Luj)j-jj 43ljj^_a ^J-t-a^l ^ ila Lc 1 a i a w La ***' 1 i ^ 1 a i a 
(j_La-«uJ (Jji (j-a 2lj j i ,i-v 4uL>. (JuaaeJ J^ jl i4_La cJj^. (_g jJI 

(Jj-^ tlH 1 j' 't'^-i-^ l_tjjJI ,j_a ((J-i^jVI (j-Jai) j-4> I JJJ^- . Lbi 
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(jjiLj/^/Ls . .j mi ill j pjL^JIj jjj^JIj n i n^fl ( _ 3 i^.-|juil <ii-o. (j-o-^j^cj jls 

jj i all LLaLal i ." i li I" I jlj i JL>.lj (jjliJI 
ClLjl j I II a « J £_a (J-t-iULl I j S j S i jj^Lal JL3 3j_laJ»JI 4jJliII aJJb 
(j_o i ii ) ^Lj_il i J • i u 1 1 (jl i ii i^M £-a iCjLi^o-l>JIj 

'/. 3 ; i ,i ^yja (jr^" 3j i ni->JI Lj^LJJI ,j-a (2rt>. ^1 dlcsj) . ..->JI ijLj^Ls. 

Cjl_j_iLSLalj p la c I isa^e-ij " l£.L_c£o »j i^j-a-cl p J flj ^1 ^Lbej (4 

. piejJs I 

. (J_t-a^oJ La ^j^* ■ * t JLtllj i4j-j iXaaJ J>^* 1 1 <i°\ i^jVI t-lLlj) ^ jj_a 1 nlr V 

.(jLuiiVI Jjrt" i ii a ^^JLc dllj) (j-tfJ liLa pJ njLajJI IjUfc ^ «Lal«JI <Ull 

ii_!jLse-lJI aJ-i, a « J Lg-J-a i." i T (jr^JI 4i!LaVI (j-a (j-dila Vjl j»J-2-tJ 

-jjLCjj La-& 1 1 a^oK (j I . . jj_>JI CjLuj 'J-jj-II CjLij '.(j-tajijjji (j-uLiJLi I juilj 
pjLj (j-^-o-. 4_iLLa_i ijr A I rt j i c SjJLlJIj 4jjJ_lII JjjjJa (j£,-i_ hjjjuz ^Jt La^ 

CjLjLlj ^Llil lj<~ I ts* , iLjJ^I jj* La ^1 J)jJ_>JI aJJt \j 1^ sej 
"i? . i ii-v jl 2jj Ltaa. Lj^Ls. (jjj-la <2>C- J^LJ' ^jlxaVI CjLlII (j^s Jj^sVI 

.3 juif-x 

ijj^>JI CjLu t_)jL>>j iJluL^ 4jSLjj_a^/l ajLajll CjLjVoJLj Jjjjj^ 4jlaL>- ( _ ;r 3 
j_lC (jjjJa CjLilII ^LljJ .ijlj j" i ii .qji CjLtlll pJLc ^c-><-i tilLlAj 
iSjLc ^_jIj-jIo Lg-La j ^ a. j i3jjj>. tiUjJ j ' V JL^Ij 4jjJ_JI cLcljj JjjjJa 

^j_c ^Jjj i n 11 i^L^t-LILi l_3jjlj ^_u_uj Li^L>. jl>.1 cL^jj-iio o-^j 

i ii tl iCjLj_lII «lj^>-l J-i-a^>- 3'j_3^' (J-° SjL^ulII 

(j-a QaSilj > I JjlII I JUt 4jI JbJI p ^* a (j^aLi. « I JlC. 4j (JjJ- 5 cr^ «LaJLII 
^£Lul£LLa jL^>. ^J^. 43LjaHjt_a_j <-"■ i( JLt^JI J^>* 5j-aIiJ 4_j_ulI1 SjLt-ajtJI 

-Ijijjui/ \jJt tfj^J J sGLjalrtAJ jjj^-" (J»jJI ^3^' tiiJ-S (j-a (_gl-^ljJ>.j 

i _^Js 4_^_iL^u i." i se j ir-iLa id *\ i iiLallXI iLaJJI Lj/Li- '"'I ' * 'I 42jjJaJI jJl^j^ 
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4_lL>. i.ifi 11 (jSLxj i—ij'C 1 hjij£Ll11 el La 1 ^jj iCjLcj-«j*_a ( _ ;r 3 i^jlj^ «l JjlJI 
(j-o L^LiJI OJLA (J-2-ij j«3 i4jaj_JI 3-jLc 4ii3J 4jjj>ji 4-^>.L>.j 4j^jj1_i SjL>.!j 

. 4-«j^La i_SjyJi C^joj 1 L£Lu/ 4jl£La ^£ f(_yJJ< ^J-y LaJuuj nil! j£ ^1"" 

cjLtlJ «3_j jlx^>J! » L^LiJI (jl «L>.L><j Jj-Ijj 1 LhP" 'J "rt^^iJ ^ . cJ^ 1 

i^^yjjl/ sLa- i ii tl ^1 cJ 3->J L#jl t-ujJLlI j i L#jJL*-a jjL£u CjI JLi JL3 jj_>JI 
si JLC. Lg-J J} I j La? LtjJJLaj CilS ' LaJLt^j ijJJL>. Cjjj-J 4j» i ii iVl (j-aj 

(j al i au "I Cj I Jjj iiiJLL&j Lufc jjJL>JI C^.j-flJ (j-uM^J^JL^ ' . ' ' ' " 

LgJLSU ijii J*C ui^j joJ j^jJI 4j- , ,,'tVl ^1 L^j oji^jj iS_u!jjJI j-^LulII 

CjI " j ill OJLA olajj '3'j_3^'j 3^-^' ^ jj' a j J l^' a n."iK i"i" JL3 f*^^' J_9J"*^ 
l_AjjJU>.j L^jsljjij L^jSjjj/ O-0-l3 i4jjj/l_La «Lj£.ljj (_pajl (^Jl S^tLiaJI 

(J-i-a^/l {3-ila Lst-uiJ Lt-a J'^^ 4-ulj^Jlj 4 I "J-T* i ^ :> ' ^ ^rh 1 ^ ^-4^ (J-° t --^- tJ ^ 
i - , La c 1 '*» . . 2 a j ali a Lj^iitS . . 4j- i h iL3 . . jjIj_<I/ ^1 ijLcJ (_g jJI CjLiiJI (j-a 
(_3-jJI eg' . .4jJ_d_2l]| jjLClJI (jdj-^ 6^- 3 rill-T-a iLlsLj LjLj 4j1>. 

)3j i nJb. Lj>L>. ^LajjLi IjLjj 

Jj^jjj La cjjuIjj JlLu* . I j (Jjjj/Ls (jjs j»La nillj 

<uJI 

1 3 j < 1 tCilj La -^Tt ^,-3 ( d llseJ t_JjL?elJ1 ^ 4-LoL-u ^Ij^L) LoL^ 1 JU^ J^! 
L<j_^_j j L>o ijr 5 LaJ-JE-u-iil J-^Jj i ' >■ cLi Lo jj ^ < 1 1 ^3 4_jLfuIu 

CjI a < all ^^Lot (JlLo) ^JJ ^-lC ^^Lat jj^. ^j!L>iJ 4_u1jLC (J-JLrt-a L^j 
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w S. j iLSL-L.il ^j-JI jL^> w I c j i jLl^J! j^>- (j-dj j*C i nil j dil L^u-tAJI 

( _ ;r i O-oLcj i L&Lj^Li. ' " i I i a a ' I '■» 1 1 Jj Juiu L>.j LjjLjjaJexj (Jj'j^' *— 

«L»jj_»i (j^Lc L&U '<>jj iSjl>.Ij £ Lili. L^la (jLiUJ! jo-lj h_jj!j^ p S « 1 1 (J^L>J,I 

SjLc ^ a **< < ol ^ La i p JJJ ' p- 1 4<U-;aL>. JJJ ' ^" .^3-* * 1^ ( njij^Lxa 

j-\-*JI CjIj ^^yjl o m < n j^paj-C 4J I ^ La i ol JjjLaj) ijr 5 La jJLcj i^Lit 

i£LlL>JI « -jLij» j_Lc ' La « i eaj 4jj^cjj/ JLj iJJLlA L«-il£^ j)l 4^ i ii h V I Jjj^ Ij-la-La 
(^-Sj ijJ! ..4j_iL<iiL3 isLjLjjLa njOJj! ~ j i aHj ijjLClII 4jijjL3 LiJ-l3 (jlLaJILa 
(jl i Laj j 3j_i_a_U j-jLC iltSL!! aJJt olaj pj i4j^L>- slLL^ C^jSLl 4jL^JJ! 
jjJU>- jr"-*-" £ LtSL!l CjIjUj , d i^.^j 4jjJLa ^^lLu^Ll^. 3j)La £U ( _ ;r ^-L>.j 

l_AjjJ_) dxjrtlb t C-JLu jJtJ-J <—-)! 1} IjL-^ , — J >A3' (jH- >- 4 J-* 9 -^ Cilia 1 ^3 

* * (3j-u£^ 3jL?e_ii/) jj_>J1j (j_ojj jt^-Jij (<J£j_i ^jJj^j cjLu) ^.LjjlI^JI (JiLa cjIjLlII 

.aiaLS^LlLu ^1 jJI 

S (j! ^J^J I pJLc fjjs p-i ! jL*3 iCjLilII joJLc ^jjs CLi JL>. La jl ■ alLa. I J I JJt 
j j ir^i ^^jJI ^Lljt_) ^jLtlJ! ijr JI (Jj-t-iS^aJlj 4 ! JLxtijtj jiil^l ^jl ^_j_>J1 pJLc ^3 j^_aV1 

Jli VI Lj-lic jJ-2j V *lj^/l 4-U-l/l I ii-VJ ' 1** p-Lt-II jjy^ (JJiLj/lj iJjJU*. 

L^l3 ^La-JI dun 1 2 j j i ' " j^lc jjLll!l (jLa ilLLIIj jIjjcjj tito-Li 

(ji p3 4<Lil£^_a 4_]l J_l ^J£^ l.'i I njt : t J^J^i2J »1 (j jj-* 3 (^JLlLolxll (2>^ t4i-U-Ll3 

La_jl^ ^ i u ~w^M ( p ^-JI jj LaJi 1 j S < a * i>JjLJj 4 Ltx^l \j J » *^a I Jljj Cl^t_) 

. «UJl«JI (j^s 3jijLliI.I JLl>.VI L4J ^j^j (^1 oLaLUs^l j jLSLa^l J ■ oj 

(jjs 4 l jjjjjj g j 1 11 1 (Jj 1^-1 -»JI Q^tjU" 1 1U »l nUII (jl ^j-r in 

(j-aj 4 Li^Lj>. (jj-II cL^- 1 11 \*$\ aJJt (j^aSLSLoj «Lt-£sL>. (JjLj-u^jj 4 t jj4;l_4l : 4ij (^Iitt_a 
p uLajj Lfjj I'vl'a. el 1 ^» ^ 4_ul jx. JjJLa^j sLajL^JI Lj^LiJI aJJt Jjl^ jl jSLaJil 
pjj/Li dSjju La I JLA J 4(JyL->J,l ( _ ;r 3 I gJjVl 1 ^-'*» ^jJcjj (j ^jj jJLuj jjLSLjjj 
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L^jSLI 1 Tissue Culture t_i-uLW!j (jjj'j^' cr^ I <j" J.LH j' ' " '^ ^-'jj 
JLA iijjs. i3jLjJL>. CjLajiiejs ^1 Jj^tUj J *C uixS (jJ-dili 

3 Jlcw 5jJluo> 4_lL>. ^ aSu jl i4jl!i ^c_*_u_u (jl J_jj_i (jj, 4_o*^J^_j_J 1 CjI jJi (j-* 

filili^ j^jJI C-J Ci^-uuiil 1 jl (jy^>- ' p ^* A £ I J C. <Li pluua < ) j-j-i I L^ILujJlI 

Cr"' f^J Cr^ L^JlP U' ' (j-* i Lj^i^JI ^ J J * ' ^ 

^^jJI J_^^Ljj ' < ^ **' ■ " U Cj jjrt_J1 a i i l-4-Jj jl i 1 ^tl ■ ^" , ,.V 1 Leaj La> 

(( J-O* Lj )) (j£. f—IjU-UIJ 
StfJO-tO* (j_a ^ ^^-^ > ■ l -^J^ (j?-^ La JLa-**i i u a 

1 j **'-»-' a (J_aL£Li ^^-11 C^"^* L>"^i"*^ ClJIjLa i _ ;r HJ1 jl i**i~wVI * )J-ul 4lAta (jj 

2 I A U (j£L! 1 1 j_A L-uCj i>ij-a (^ jVI «U La (jLt j^l Jljjij jls 
(j-ujj i LiJ-U lj L^a^/ 4 j i ii t->JI Lj^LiJ! <j1_l (jjjJa d!*L>. JuS (_! ^J-i^l 
j" j" ( ii ' ; 'J.'k^ (j-a (jSLajj i_j^-liI (__ r 3 Jj i4_i^.jjJ! (_p!j^ (_Lc 
Lg-j-3 j<u 'j»Lj| SjLc 3_ijjtlll (J^. Zj Laj i "tl (j^ 1 -^j'j- 5 ! w IjJ ... All joJL»Jlj 
i L^al («^>-j (_j.Il till j Jiju cASj ^<u i Lj^L>. S J^. ^1 g-se^HI ^LUaj^JI a I ulSjI 
(J-t-^VI (3^*° ^La- i n 1 t."i i njt LlA SjLjJ^J! A JJ Mi (jA-^^l J-^^^ri^ 
4_u!jj «sKjj i id) j| ^ talj. ( __ r jfc (Jj (_L<^^ cJ^ 3 ' " ' ^9 'tjVI 
La^Ll>-l 4j J i n-»JI <LlL>J! ^a • allgeJ j aVI (jSL! ijjj^-Hj-H CjI ^ ■ a t*- : ? ,J 
ij-^jlJI (j-a cL_LaILa cLa- i n ) ^ la *" Lh* ^Jj^*-* * ^J^^* 

w La «" (jl JLlV i(__^lll (__ r " (jjo ^jlj JLa £ ^^* lil! j^ • • 'LjLaj j^tC (jLaj 

I j ~ ! a. i (j in'-sj (__;!) (jj^s-Vl i_uji)! ^Lil 3£>J\ jjL^j (jLcujVLa 

iSjLfljtx 4j»- i ii il Cj! j CjLuL^ (LijjjVj Jljlj Lijj! jGLi I j« i^a_p ^<u i LijjiL>.jl (_ T 3 
^-aOJj -. iSJ Us_LSLJ . Ua^ tJ L ^ 
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jWJLi ,j_a jl im'iVI 'LSj-Jtj Lo IjukJ •• lj'"'> V IjjLCj i i^aj. IjjLCj 
LoJ_Lcj 'J-S^ (j-IJ j*C i nil t_LLa3 Jj^. ^La S ) (jl !>iiLa (jSL«Jil (j-«-3 . . jLojJI 
£_a JLsJI dJJ i JUJL>. L-oai J£ (j£. ^j^-> L^jLS i2l?<ll 

JSLa i jJI . ..jj^II j!i_JjlJI jljjjjLailll j? (j "Ul U ,tl Jj^cJJI ^Lj 

gLa- i n i ^-LajLjJ ^_4_u ^ jJI jqjIj-jJIj i^x.j-J (jj^ 1^5-^° (jl'^^l oLuJI (j-« 

(<uj V Lla jjlSill (jl ..«lj^.l (^Jl "I Va (jjdl vZjLiII (jj> Jj^jVI Jfck 

« J ^yfl LU JIUjj |_gj i a >■ 1 1 jl ^ i .i i-v^Ul jjLCUI CjVLs. ^-ij-c.' (j^-l 
i Orchid « J-i£jj^l » 3j il-r i ntl CjLu JL\U Jjj i ( _ ;r l£. Lg-La i31jJL3 Jl>. CjLjLu 
I j\l ^ , ,. ^l^. cL^Lla ^ ' ijL^tjIo^l ' dia (jr^ 1 ''" <jr-*-^ CjIjLuJI (j_a 

(JL»JI jjt (s-^j-j t3i>^ 3 (j^ 2 L^j? Lut jjLCiJI 4jIj^.j . . L^jj^j 

liLSjjJI Lj^Li- (jjjj-k (j-^ 3 J J I T in II J_jLSLlj J-J iL&Ljj^j ^pJI CjLjLill 

4_j J_»_uj»UI Lj^LiUI oju I JLu I J jl** J '<ji9^-^' 4JLoL^ SJsjj JU JLxjJLj 

c.iMjl jJaljJI ^ i^luLLj^u Lj>L>. L»jt^j ijjLCUI j *l i ..V.VI ^ 

JjSLII aJJt (J-LaAJD JlSj i j » i r-i 4.u_l1>. 4 i ii i 4Jj£ LflXa jj£jj jl n_dJjl£ 
jji-^LaL^ LjLu u La «j 1 jjj_UI . .." jjj_t£,j ijLWa^/l jl ^LjjJI j-jjLj Ou>«j 

J j^J-jij CjLjJJI IjLA LxjI^ (_gl ..jJLJI CjLjJI (j-o Jj^s^/I j^^ 3 ' " ' 
CjLjLlII 4lal^ i iii ^Lii^ c^uLj^/lj Cr 3 *^ lUtl 4j ^J-aJ (_£ j-II J-" 1 -*^' 

La .4jJ.ii> Lj>U. (j-o 

jl i ii tVI j J laj jl (Jja (_;^>- SjLjJlJu 4Jal i ii m I jl» a JL2 JL^jjVI CjLij (jSLI 
Lj/jJ I i n Lu 2 «j .Utl Lx^l£j 1( j^ ( i ntl (j^i CjIj ,~,n\ t_£jSLII I juk (jlr 

id^ n <i Mill C^o JUJL>. V» IjLLia 



j-jLSLHj l_$_il i<t . . Lu jJI cjLjl ^_j_>JI ^* i LU «LoJl2j «Gl j jlIIj 

I j :< 1 'S^JI iTjLLjLSLII (aSLaj ^jJI Cr 3Lulal\ (j^j^LJI (jk: Vjijj Ijiim-v 
^| jj? ^ » . C I , jl Lj J i ii-v. jjISLjj jl sLi^sLi. <_3jjJa Ou>«J ^jlaj ' 

.oLJI 

Hydra IjjlujJI ^<uj/Li <-3j-«j (jjjSLlII ^1 ju (jjLCi I Jj-Uj • • !>LlLa lLL! jJ jLs- 



ijluuUI Jjn'i in 09 lydiaJI '3 Til 1 1 



£j>ii Sjx. (j^s oj^-y («-^>>J!j h_3^*js ^I jU 1 . .I ^1 1 . . -v . jUaj 
«oLi (jjlSL!! liJj^b L^jj i4jjl£L!l ^IjlsVI jl^-jiVI jl (j^al^ill ^ 

(jl Ij JLujJI £jiaIL*_uj Ltiajl jj-u-al ^Ul j> JL^jj . . * ) ^llLq 4_lL>.jj 4_j_«JL9 

.«L*3 4j J icLaLtii 'I La 1 aJ 

^ I j ijij^i ^La!j_i! ( _ ;t ^.^Jj ; l ; J! ^oJLilI! I jj (jjjSilJ! ■ l—j 1 ■■ ill ^1 ^j-^JI ! jla ( _ ;T l£.j 
j-jjI Lg_La {j 1 1 740 ^Lc Sj_iiLt.l t_jjL*JL!l ,j-a 3 1 1 ill 1 11 «lj^>-l 

ii— hj in~ jj 1 iu.j «i^j>J 3_c|j_]j Ij j 1 r-i ill t-m (J-t-^ I jUa (J-«-C (j-o CjIj-u-u 
(jl w aSLj lC ^'-V LftjLS Ijlla-o Lg-i-o-Jj JLaJj i3j_u£ I g-Ac J 1 -■»■<- ^ 

jjj 4(jji^ll 0-4J ^qJ ' ^ d ' aa * ijr II Ijj4_u3.ll j La LoJ-Lc ^ 1 j (jl ----- j-^J-J 

(j-J--> ijr J! I q j * rt i-l9-' t -' J 3 (J--^- 1 (jl J i n~»-ll (j-o ' ------- ^\ Laj 1 

^jp*' (jr^i L ^- i *j a 4 1^*-*^ 4_r_u__-JI -»_--$- ^ 1 1 0 jj3 (^f-jlOj 4(J_«--> 

SjUJL>- 4ir 1 11 1 j La ui j<u i^i^/l (jjlSD! j-JJ^ jl (J-xla ( _ ;r 3 ' aJlaeJ V 
j <i "1 1 nlj 4 1 < HI 4gjja^c Ij i-oj-LjUtj JLs. ( _ ;r l£.-((Sjjcj>Ji! » Cjjj^ia 1 *ljj>. 1-^1 
^^JJ d » j La S J j\ (jJiLSLI! j La ui f^yJl 4_jLgjJ! ( _ ;r 3 J-a^l 4j J-i^J Cr^ 5 * ' ^ J J a 
(jl g-i Laj 1 ' al> j>Jjlj jj-a ^L>.j Lijl^ (j^ i n <a~w i 2 • La c ] 4 nm'v 

1 SI 1 11 a Ljl ^o. 4j^t 1 ii-v 2 «U ^U.-,t , 3 . La a (^uLo ^Jl (jjlSLI! >Ly 

jLi CjJl^jI (_5-J-II Sjlj ui II 4_iLlx-i C^jI^ L^jl <j^>- 4 1 i 1 ua> ^5^3 (jjiLiJI 

.jJiJI ^ 3_LqLSLI1 jIj^u^I (^k: «Ui«JI (jLaji e 4.-^1^:^3 4i±j^tJI 

(jL^ ljl 3-^LiJlj 4_aL«JI C j-H Jj-^=J-I L&>£lj 4 4^jVjl 1 n"ill i>jLA 

J 1 ,i->JI I J & jjg uul liLa 4^jj 4J Qi^-J ^ ^ ^Lal^La Lo. Lol^ IjJi^l 



J£ J-=tjj 'flj^-l Lajjjj £i>" j k o 1 tAj <_k^ tPI 
L#ji jj^- 1 ^ ^Jo^ O- 5 ^-^ cj' d)^- 4 - 1 d-^ *' ' d *~ ' a 1 ^ J * ' ^ 1 Li^-i 

iJiije-u V j«JL«J!j ijj^/l ^LiLtl ( _ ;r 3 ^Ltuj^l 3 J_l<L«J i-ilj-jJ (jl V^?^ Cr^' £ *^h4*^' 
^Lt^ j_o| jjt (^^JjlI! tfLuL^j £j>J! j-^j .. (85 4j! - it^LJs ^f] 

LjJ aJLc j»Lal dj^lj AUalll l_u& linn <1 I nKj . _Ll2jCJI 3_)Lc J-2-*-a 
LlAj . . j!jj9 cU jj-a^ j!j-*-u^M (j-o J^e-i ^^j-S (^j-^ojlj (j^ej La_lL£j iCjl_ALLL1 

jj-a Lu^J 1 1 d 3e la 1 a rt 3_}a.} ^J^. Lciajt i a \ i IjJLl^JI i^j-lmj Laj 

ZlXc L^-Ij i^LLI i _ ;r 3 (j "h»~ ijj-^J * LjjL\^-l11 3_}a.} ^_i_o 

^^yjl J_) £t_aj (jl_Li£. «Ll (J-*jij (jr^ iS J-^*- 1 Lufc 3_}a jJI p i n~wj , d A h ^ ^1 

CiJeTuLa ' ^ « ta 3 'LjLa ^1 oj^jjl DJLA ta 5jj cl a i u| JL>.| j>L% jJiis dllj j-aa 
! d ii I" -»J. I Ljo^-i ■■ ll (J£-i 4laL^ 3jjJ 4jLa ^ • i cu I iSjjJ ^ »Ua 

.(260 4j1 - Sj^J!) 

(jT .. 3jL>.lj LtJ-a^>- L^lS Sj£LiII OuL^ (jlj i JL>J.I jj'^t ^jjs-VI ^1 ^j^/l 
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L^-Laj '(jr^-' *— ■ '^IjrP" ^JJ^ j j Laj 4JLc i4_pJ! 4jt-uJa]| jlj_»_ul jj_a p I sth 

jJI .. jLoJI j_JaJ! Vj goliiiMl jJa2j (jl ■ V L_LiT (jtjjUj 

^Il_uJ iSj^ILus (JjL_u^j ^Jsa all ^^ji^. J taj 1 * (jl (JjL?e_i tSj-jJLi-a Ltl^fl 

L-u-axj LajJ nUtl j j'n ii" 1 1 ^Ir I Jjlj i_dJj (j .nl'q 1 IjLa jl Lc J ii 1 a 2»U*tl 

CjIjj^U ijr A CjI_Ljj>J!j iCjl_Lo* Cjl_a^j_u^_o^£Ll! ^jj-l^J iCjLa^j_u^_aj)j^ 3l ^.LlLlJ 

jVI J^LiUI 

43l_o~ (j-a jjlujlj (_£ jJI (^Laj-JI (jl ^J-fJI I (j-a JLcj. I *ljj (j-a 

4jj_lLI CjLil^-pJLi CjLtiajjjJ! 1 . 'I Laa-I j<Cu J 1 LgjLilj c^\l A ■ tl jj^i Jj^j jojj 
Lj^Li. I j * " \ mi ut jjLdllj al 1 .. 2 se ail I 2 ilaj^jJI IjLjj i«.LU 

La1j-j (jyJ-Il (jj-A tcLul i"i a I uz£.U iult (^jJI Jjlj La_t£ j-j_alu a 

! jJLJ! ^LickJI 

i(1_lLs-Ij Lx»Iac ^iSi^ dltlaj (^IJI ^i) 2jjLliII oLjl^jjJI J " ^ J ajiaJlj 
4_lL>. 4l£ ^jj^jll I j -1 (_g jJI (jSLI n_ta^jjJI SJlSjlo - I 4j>- 1 11 tl 4jj 

4_«_aL>. I 1 '■» tilij se 1 II CjjLjj/ Jl^3 IjL^Jj id n 1 ny ( _ ;r 3 *j->- mjI (j-a Sjl>.!j 
(j_Lcl j! i(_)-S-at-tl «L^J_toj i^j ■■ aJcJI ( _ ;r 3 j^J La (^i^- IjiL-JoLi 'jj ' I 

j_jJLi (^-J^SLlJ! 4_LaL^ gjl a ^Liil (jjs (2)S>-a-i 4j! (jjJj_L>. . i_> . ^ jjj^jJ! 
( _ ? SLIj i2_j^( 1 n->J| L^LiJ! (_£j-i-> dllj »" 1 ill j tdj 1 ni->JI Lj^LiJI (jjjJa 

(jl-u-u «Lj^ w 1 a 2j (jl d-jix. LaljJ (jL^ i^tJjLlII ( _ ;r 3 3j_a Jj^/ 1— SJL^JI I JUt J-Lu 
3j uir (_£Jo-l VI ^LtcJJI «U i_JLS_j («Jj i2JjL^a 707 L^J^Li. iSjx. 
(jjjij_^>- (jl (j^s jai.jJLi I J-A . . '/. I ,6 jjLajj joJ ^La_JI d j 1 n I (jl (_^( i2JjLx_a 
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i4jl_j_iLSLalj 4jIjJ| j i j La J (j! La-jlj JjLajj t4-Sl La-3.1 (j_a J j .Lj ulj (jl£" 
I J_A £_a L ■ i uLxjJ d &Jl& i *j } jj-a 4_lJ_l ^-U p LaJl «L*_Udj La (j£* ^ JL^-"1 1 n 
3jj_>JU t^j-l-nJLj V (jjJI 4_lL>JI ^j" i .i a ^Ir jojj (_g jJI is.!j^>JI (j-a Jj-ill 

•(6 JSLi) 

JaJa-SJIj (jljJLaJI Jila ^^j^M CjLj^a-pJI £-a ^LaJjl ^ 1 1 n i (ji i 'I <~u 

g-, ) 2 ' '-^Jj; (j^ "JJ-^ ^° *^ i> jut Jill £oLiiiaJI jLlo-Ls ijj^-k 3 '^' 

(j- 3 Sj_a 75 jaitxis! L$j| i3jj_>JU (jmJLj Lgjjjj (jSlaj 

Lgs-j&j < ijLstHll ^Ijj>.I Ij-J^iS* j i <n i (ji 4jLjIu I J-Aj j3 ^jl ^j^* 

. (7 jSLi) gol ^M l 

, U. t , ^ 1 1 « lLLJ!}j 4«L?e_UdI_lI1 c-Jl LgajjjJl jj-a CjLlU ^jjjj-o* j Jail] 

aJJb ^j^r**t i u \ {j\ ^\ Laj i ul d ajjje ^ JSjjJajJ i L$J fiLaJtlLa 4jy Iui pm'v (j^- 

(^l_La tLLa ■ . ■ A * . 1 1 ,jjai L^jlsI jjs ( _ ;r 3 Ltj-ajj iCjLiiajaj-JI 

( j_a Ljt- j i ii ) lLLJjJ jLo*lj , c^\l A , >»t1 ^j-a <La- i a \\ (Jj-*J ^o-d-i (1)^ *^l ^ Ot^aJI 
^Ij-jr "1 1 »1 (^-3 IjU ^oj 1 Lj^L>. ^1 1 11 ill q 1 <13i|jj<-a (Jj-^J icbuoVI 
i4jajjl 4jLc ^ i43^5e_a 4jjj>jj/ 3-iaj.iLj L^xse-mJ 4j J 1 n-v 4jJL>. Si 

^j^Lij" j 1 11 ( _ ;r i 4-j j 1 11 ->JI SljjJ! jjJLaj (jL^ t—ij'C t iijjlLiU cjLu/jlc oj>«jj 

' i C J idJJj_l <Qaj ^ a 1 11 I a IS 4_iiaj(J! tfJUt JJ^iS . . S^juH! 4jJaja_J! 
i LtjjUi! cLU (j^- J 1 ii-^Jl 3-u S >aj I !-<"<! ''-"jjj^ i-^pJ 1 1 j " w j~ S JL>J! 
1 Lg-a-jjJa ( _ ;r 3 CjjLu/J «LUaj_4oJI 0-aj-a2jl 1 « 45LlJ&j » ( _ ;r 3 t—iL^sl Jl^ (jlS" (jLa 

(Jj-^-i ' " ' * (J^**^^ d 'J.'ky (j^'-'J (® *') SjJ ' 117JI 4jI jj 4_La (JjjC 

''l^>-J lal S-j c^vl A , >■! t i.~i 1 imI' 1 ^ ..ajjjJ,! (jmJLi tL^jl uilXI 1 n ill 
Lai? O I 1 La-JJ CjI j_i^sl i"i I (jl jJi i_3aj| QaJ^. jj » i"i 

jl (jjl" 1S1 ijl jl jjj/1£Lu (J^. ^iLa aJJt (Jlua-l jl ifjuJ I ^jjS JL>JI 

j_»jiLSLj_i l_Ll J-J-iJ fl LaJI ( _ ;r 3 O-a-l (_^<-II 4ijjJaJI (jjtill n_gjjLc IjJjijl 

^JLlI 4_j_Laj-JI *j j a !l (^j-jlll JUJL>Jlj ^_iJl^1I ^oj-uL£Lu Jl_o*^oJI 
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.5 l <j UZJU (j£. 

^JJ c^n! A £^ La- J i u \ jl 1 J I ^j- 1 ' tj^ 1 gj a J-«l i-lLJj (jl 

j L^a-tJJ (J-uu-uiXl ^JLa^aJI LjJl>. 4<L?oI_lI1 «^r i h rtl » (j-oAj (j_« J-^* ' ^ ' ^ ' ^ 

j j La 1 11 t 4jI_Luj jj (j^ 1 1 i 1 n-v ^5^3 ^ I j Sjj Jj 1 4-Laj Lj V 

Cj l_Li3 tj\-} <_S^Li>.^U . i^La_JI LjJ e-iHSLj V ^jlj^JI (jjjJa (jc disiLa. 

«£>_La» (j 11 li t jj_a ^ 11 j I J-C (( LjjjSLla» (^l^- <_u^C (j-Gjijj mJ| Ju^sjj (jl 
(j-jL£ mJ| (_j_3 CjLljj^^jJI i i^-> (j! pj 4ia-j Dj 4jjL>o lj-$Jj 1 LjjLLujijj 
(_ ;r Aj i4_lL>JI Si jj (j's 1 n" 4-uljj di Uaiaxja LjJ (Jj 1 Lalj^j. I J^Jb (^Lj V (_^>. 

j^i-I (jJI . . L>.Laj ^LolUlj 1 ! juj/I juj/^/Ij 1 LiLjul (jLjij'^! (j^ (jc SJj'i . u U 

S-ulj^J! LalajJ I tfjuk (ji Li£ . .(jlaj^l (j's 1 iu ^^Jl ^\ ^j^/l ,j_o (j-u^LU iJJt, 
i3l_jj>J1 (^Jl L#j ^(^_>o (jyJ-Il LuLoj-a (j_a 3j-u^j Sj-jJLt-a (J^ I ioLaju (j^Jl (jj-A 
ja^il! i-Ljj^j (jl (j j 1 11 I alia ^ L^jLJu3 (jL^ijI £-a (jL^ijI 4jI uui V ! J-#JJ 

L^la 4_lL>. (J^ (jla 1 Lj^^Ls- sLUaj^jJI oJUk p 1 .. ^~ LaJ_i£.j i4itila 
, d ^ 1 1 1 cLlL>JI (j_a (j**t Mil (_$jJ1 (^Ij^JI ' La la *^ 1 \ (j-oAj L^j 31 ( > ^ r L^ Lalo* 
Q ge 0**'" L^-La «V_jJL>- (J^ (jLa 4 JL>.1j (J-t-ai (j-« d 5j ui U Ll^L>JI i)J_A CaJ Lta^ )l 

. I ^ I I ^ ■ jj>.VI fiLal^L] d j 1 mi Jl^J^_4-3 (j^_L>. (j^, 

(jSLx-a 43l j (jLjU^^U 4jJuju>JI Lj^L>JI (jjs Sj^jIuj 1 m ^Ljjl j j i a a (jl 
ja^ij i3JljJl>- jlSLalj iSJj^Ja Cj^cj ^1 ^Llrej dJJi (j! V! 1 IJljJII lij^p. (j-o 

ijj_>J! i_i_iL>. Lijui-i ! jl^Jj i3Ll>JI jlj_ul (jjs 3j_u£j 3j_l«j^3 (JSLI p Lac I 
jl (jOjLo J-k-j V! (jl 1 11 iVI 2 (jJ j^U-^tl i_3j^J! ! jjt (jl Lij^jj 

(J_jj>JI I JJb (ji (j^j^JLl (j^ 1 11 0 -r**( tl »l oUTI ^j^* 1 (jSLI t(j^ f 1 11 1 1 (j_a 4jLiJ^ij 
j^>.VI Q^s-a-i tlj i(j-jj i^i » llj JLjs-IjJI (jj_i!l 4j!j-i (^ ((SjLJcJii!)) JL^jiij Jl^ 
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. i i nil (j«a ^jjj ** J jiio^ ji ^jJJ '"'^ cj^- 5 lLLI!} (jj : (J^-aj 

3Jj| tiJLLaj i4_ujGJ! cjLil^pJ! (_>^»j (.j^ Xjl pTi ( .I t_jjLjtlI! (jl w 

(jljJLiJIj A(jljJLaJ1 4_Il_jJL>u (j£L«l J_a lILI j (jl ^jJI j j i""t 4_uJLu3 
4j*-2la j L3 sLUsjjj ij^-«l il • • (jL^ij^M i_dJ i4_u jiU! CjLil^pJ! 

(j-a 3j J i ii-v Lj^Li. £-a JjLJa^M ( _ ;r a cLi^Li. £jlj-« (j^ '-" ' * < '^<J (<u 'Lgjlj-i (j-a 
« cLLala«J I » CjIjj j i4jj i n->JI 4_lL>JI £-a 4£,j^LI ^ ■ ajj j 1 1 d-a^eTJLa njljJLilII 

jl i_dJj ^ a j" Lg-iSU t 4-i-Li-L>. 3jI ja ^1 (_gjijILt j3l£jLtlj al • u2 i VI 

(jJ ^JjfoAJ! (j^-J * * tj^-^-l I ^W-^* pj^**" ^ ^- t ^ 3 ^ ^3 ^- ) ^l>. 

IjLa , J A tl j_<_u ' k-ifLSUI p j«' a U Jj i»l gUtl 0^>-J 

. ^Lrt_Ll1 JjJlJOJ i(J^_>JI (_£j!jj ij-*_u]l i ^ 

\ im h (jl <j£-«J i-ij^ (jLAj^/l ^^ic fj Laj jJa i^gjJ! ^J-U Jlj i nil (j£LI 

p i n->JI jj>. I i ii l (_gl J I i3jL«js jl j-o jl JtL>- jl J-j£ £ ^^ s - (j -0 ifL^" 

..(Jj_i^3^/I ( _ ;r i J>j^>.j-a jj^JI (jSLI ij^iajj '-. 1 * '"'"'J till j ^j-^ (jl 

Ljlj^j. t An pJl .. Ijia-lj (jj/LjVI ^ (jL^ 3 alljJU Lj^LiJI ajjt J£ Jj^sta 

t«<L?- i ii n> I J j a C.L-t-< C L > . I 3jL>.lj i ^^>* (j-° iS^ • • ^L^-^Lo 3jL>.lj (j-a 

SC^^UI ol^^ 1 

CjLjI 3 T p* CjL3^L>JLI (J^^^^jJLc ^£j-luj 4_*_oAj (jjj^_al_Jlj ipju- JU^QJL)-* )l 3->*-l! 

a-Ji- ijn JiUIi 3j I JlJ La . . j jl 

'"■ i u a i(jl p-ia i^jjLa njOjIi. £LlL>JI ^ • • aj a ijjLCjj al CjLlI t* (jj: 

i_aVTj cjLj_oj cj Ii mi » 1 Cf _'N i a n_aVI_a i ~ 1 1 S i a ..cjlj_Jajta ..Sj_Juc 

)0^>UI 

icL_j_L>. (j^-JLo (j^jJLo 100-60 (j-o (j^ *C "1 1 ^ULo (jL-uj^l p i (jl 

jljLC:Vl jUk '-■ ^~ ull J_2Jj i(«.Ij_«j>JI j»jj| l^llj^ IjLC:) L^jl 4ji>. JSJ J 
L>Li. (^Jl tillj JL»j ^jj-<u Aaj («J '3j=tiUI (jJjVl 5jijJI ,j-a SijL^JI 

tfJUt (jl i 'I i"i ij_!l ..^Jl ..jJLa-Lsj ^-^J *L»-olj '"'N a Uac 

Lj^Li. cLiJa^a ..«LijJajJlj pjcj>Jlj (J*\ i"ill ( _ ;r a LjJaiJ (jc I alHseJ Lj^LiJI 
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cLo_jla ^ 1 ' aj ^jt dJJjl^ <JL>Jlj J^SLx-i ^""1 *J r< ' ^ ^"j jj"*^ *L*_a^1 

1 jJt ..4jjJI ji (jut!! j I jJ.1 L^ii- J-"-*^ q \ ^jU" 1 n" V L#ji ..(jjj>.i 

0 JL^S . . LuLo* J-^lj (j-a (J^i-<U J-o^l I -J-2> J-Us _J-l LlCJ (1)^ • d x ^ ^ £ ^-^*^' 
L^jI n K d-<-aj>- j<U ijlSLfli (j-a (Jjj^sl L#J liJjJJ tj*-} lS 1 -*-" t— iLjSLJI (j-o 4ir mill 
3jLo La ' ^1 dll j Jjlj (jSLaJi! (j-oj , <J » . U 1 1 ^3 I j~l se a 1 L$j!jJi3j 

^jl^o L$j| ..4K <jl>JI ">j£La L^Jl^j (^Aa I JuliJI Qa£j cilj^j 

J£ (jLa 1 Lj}L>J! <_aVT olla ^1 ojjKj liLa ij-al£ t^ljJ "^'-th"' J^- 

(j-o Jj^j^/I rj^ 3 Lsr i.ii I J-xlaj Ltjjja 4_<JL>JI aJJt LxjL£j i^j^/I 4-JL>JI (j-o 

. . 5 Cj^Lv ja 4la jJ! Jj^sVI j-^c j^s-T iSf I j'aM-.-^V-l j , ja Sjjii. 

jl l—i I i ii I ^ j i au 1 dJJj jl i l-y^. OJ^-^ ^ J 'J'"?*^ tf-Lfl) (J^s- (_g jJ! Laj 

»l <iUII 4jL>o (^^Jl CjLjjL»jJI p lag I (jJ. L*j_lc.j CjVjI i ."itl a'jJt q\ j^I jJ! 
j«-^_ol_al ijr^i ' Jj^^ J'C i" "i !j!j_<jiI '^J-^ (_^i>- 

4i!l (j-u_u I 'tj '"■ -i lac i IjJtJ Lia^cj i !j_<j/ I i n uu^l I nKj ij_uSLII 

4-l Ll l4-i (J^-t-aa ) J ui > VI (j-* ^5-1 J^-J Ij-iJ-Hj Cjj J^-4_j_Laj ^>-^ ^ JLJ ^ 
J <jjj^e_j (_y^> J_3lj ji i3_jj^c_<j/ I i ae tiJLLfll LxjI£j njL2j^l JUI/I 4 i ii" a 
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J£L<illl Ijuk JSj .. jJI < -I jf *Ltac jl <-.M ^Jl Lj>L>J! 

3JS.J (^yi La L^jLals. £-jLl} <Uiu»i (j-a ^^LaJI J i a aJl jJL*Ji£ ijj-ajJ! jj^LuiJ 

.^jjulj 

* n i u m 4jj-*_o ««LiJ» i_dl_LA (j\ LaLa-i 0U1 »l aU tlj 

La ^_ullB i L^jlc! jjj t. m^-**i i tuj 1 1 -i ' ea rt I a *"j i L&ljJLa t_dj J1l3 u"t\.\ 

j^-L^-j jJsj i L^£j I < ..j I j La i ' j I j X ui ^yic- j^uJuJl 1 jut (j n'C » m i L^lj- 1 j-i 

j_a^L! Sj_l>J I l. m V*r i iuj& i Lgjj_jj>- ( _ ;r 3 LgjJ Lu/j J a '" I i L$jl3 ! jjs Lj^LiJ I 
^^r-i-JI 2 A j [aj 1 1 I j , ^jjpJ i3jUJl>. Sj^Ls. 3J^L»ji ~ ■ i -""'a i L$-JI j-aLua.ll 

uuXI Lj^LJJ! '-^-^j '3->^ >, -''' <-— iLjt,jLj (jjj^Jj ( _ ;r a L^j dJjLiij 

. 4_uLjILU 1 Tcr i ii it ijr 5 L&lj-i ^jyuJI ijr A ' d axtse rt Li^L>. 

i ii iU J-oLdU jjsLjjuJ! Lgjl jj (_L«-><j luj-La 4_lL>. J£ (j 

SJ-lx^j J£ (Jjj tiilj £-aj ,2->;;IU ^jVl 3-j1=»J! (j-o ..Jj-aVl ,j-a 

! j jJLo j-a Ij i JJLa-o J-oX. (j r-i i n •>■" 
jj-a j-jJLt-a luj-j^ ^ mi j-ijG ^Ltb* J^-^ • jj ' aj « da-ui if 

^Jj i4K ^aLljjJ! ^JLa-"i i n* V L^j! . . Ijp! ^jja- i nU ^Ij^JI ^aLlj^JI 

^1 <dJI oj jJ^VI jjjj ^_aLtJ1 a I la 1 1 1 

juSLI! Lj^Li. (_Lt-aj dJJ jiij . . I jui/j Ltj-ol (j-o lujJ ^, j j * I J-^jj ij^util L>JL^5j 
3_LoLSLlil 

^^j-jJI 1— (jL\l J r a jj-* L»ie-L«a 1 jJL^t_a jj i all * Lt£._} 1 JLA Ja-uj ^jy^Jj 

^^jj/Ljj/^/I jLji/jJLl J-L>J,! I jut cjLij^. (jSjlIj iLjjLCal 5jl l^ju I j rX . 

^^J! i U La 1 1 (j-a 4ia3. (jLJu 3jl jl 3-aJ-2ILa SJjj 4_lL^. j j i iU (_gjJ! 
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ijluuUI Jjn'i in 09 (jfijall 'j i'i'iII 



jL£ iiiUj CjJLa_j . . tlajj -»J. I L$jLc.Lii^jj L^>.Lijlj Lgjljljl L^j p La 

3J j jJI jIj^I J£ aLs jl »(3jS j .j^.^y» (jja jjV 
w I c <_ijLIijJ!j J-^jlI! SJjjJ! (jl Lalo. jL£ ' L - l - a d*^ ij-^J i<_jj^3»jUI 

L^j jj^LiJI j^LjjuJI J I 4ja_>J I ■ La ^Jii>-" i iu 4-ij-fl> Jfi . . 4uua.ia 3ej a CjLLut 
1 1 jl T~ 4Ja3. p La ~ a\ Jut (jr^-J ifl ^H^ W (l)'-"' ipieuiaJI JJ->JU I JLfli 
, p JlL^JL I IjLfli -ij-'J u& *l J ^ *^H^ * lS l^ '"' ' a 1 '*'"*•'' L° JuuuJ 

l_gj_JI j_aLjjjJI ijjjuUJ 1 I J 1 j~ V (jylll (_£j^i-^l J-alj-JI L-iJa ui qj> JjV jL£ 

1 golaa. LgJ ^^c IjjJ I ^LuV I (^ ^ilU 1 " ■ 1 a i a . . Lg.Laj.aieJ <_yfl (Ji- J-J 
jl w <• 1 LiaJI ^Llj^l <LLaj. Jji uijj I4! jLij ipicjiaJI jJL>J.I I jut ^jj 
(^^LojVI JiL>JU (jja i_3jj3jja I j-^ 1 jJI ..(^yljJJuJ! ji i^LijujSLII jl _aJ*JI 

! LgjJ-j (>u i_gjJI 

Sljj ( _ ;r j5 (Jua- 1 11 U jl «i_jjjSLU>> (jrjljj-ll J^Li^jJI £jj JLnJI dUji^ 
ijJLSj jl 1 a i^M uLaiaj. La <j-u Ltgla ,3juill . . jLojj^^J 4uJ i n-»JI 4_lL>JI 
(j_o (j-SLI 1 1 ' LaJaa. p j a I (jl I Juv. '"jU (j-*^ • • ^jJujIuS 4ill dalaj. La tj-^J 
, La La >JI j i3_LjLgJI oLiuJaJlII j iSjufcjJ.1 oLiyS-uM liJjjj j! I Jls- i-ut-iail 

4usj>.jj (jji 5Jj'i 1 M U . L^j^/ 'cr* - i£' J- 1 'j^^-^ Sj jiiLI 

, d ^ , ,.1 *" Cj Lj3^ I V aj i^LojLLa p I La^lj .4JjLl.Ui cLa- i n i] JaJaj>J1 ^JUt 

Sju>.j i_flJI 3jLo (j-o jui^l (j^Lc (_£jIL>>j ^Lojj^I ( _ ;r a 4uj_o^>JI 4uJL>JI Sl jia 

^_L»_) 4_Llj>JI j 1 L^JLa Q^_lLc (^^j^Lc ^ jpj>±h jj>- \ juJUaj (jy^J i«Cjl_Lo* » cLuljj 
SjL>.lj 4jLsj>J 4laLS_La 4iaa. Ja>j tj^^ (j-* jl i^jlj^JI SjL>.j ( _ ;r fl> jl i4jjj^ 
liJLifli (jl 4_l3 1 ii ~n V Lx^sj 1 Llal 1 ii-v? ( _ ;r 3 plu (_3uJI I Juv Sj_uSLII CjLlLjjlII (jjs 
4uj^jJLSLl!'^I CjLouj/L>JI i4uj uu II Jj^ (jJI 4ujuj"i 1 n") V ^Lflij_a LauJa ~ 

lju>. ^_]Jlj_II p J ta ***'ll IjLA (JjjLjiI (^ji^-J IJJ>.lu2JJ jl I nl^/l L^J (^jUtluuJ (jyU-J! 

1 1 j ' j ' (J^utJI p la ***' I '^j^* 'II I j » ^5 «Li_L>JI j^-iLa t—iiJVI 4jLa 
..j-uj—i [jj ™ 0 <j^ (jr^ i"'"l ' L^J-II i."iKjl (^-^' dalajj I JuiJjj 

1 p_iIajLll jl uiJ 2 1 

cLjiitS i4u J 1 ii-v ( _ ;r 3 3ji^>.j^ £Lajj>JI j^ula jl i_iJ^/l SjLo jjl pj 

L^LiJI j-jLiui JL^>JI dJJjlSj Ja A*.^." jj,| 4jjLi-j i L^i*r>o JLiSLII 

2 j 1 ,! j VI CjLJ_lj>JI oj_* (j_a ^JLa-" in") V }Ha JjSLII 5_iis- ,jSL! ..^jj>Vl 
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£j^a <_^L>. £^a-i-> (J-S-*-Jt (2>^ ^^-S-aj ^ 3 56 3 9 (JjaL£jlU iJJ _Lj_>J! ^_aLjj-il1 ^ya 

l_iJ tfJuje-Uj Ljj^>.jL3 LloJlS La w aSLi (j^I 'J-i^-f ^J-I^ <j-° CjLfliLLa p Lac I 

[ic^jus^ja ^Jl cLLa ^_L) ^L>.J_a 

. L^jLo*. c_<_<_ul_u 4_dJj_Lu (2>^-Ij 4<LjJl>J1 ijr 5 l^J^' JJ^-"-^- 0 c^-*-*-*^ 

S^Lj_<j_t^ J^LcJ-Uj^!} L^-l tgjU'^ i^Ljx. i^jiJj V L^jl (^t ..«^LijLj» L$_l3 

<Jlji_>JU jl ^-U-oill J-Q-C- (—S^Icv L) ' djUgeJ Jj-UJ^. CjLi_i_u 5JL>. ^5 L^Jjl=*o 

4jI tjr 3 «L<ijLtJl <J1jLLj_>J1 «i_LbL2jl)> 4jr A »1 o U II L^j-II ^ * < <n Sj^Lillj 

LxjK (^i i5_tluj>JI LgllLa. (jJ! Jjju Lajl^j i4l^ ijIiJI jjsLij_i Jjujil 
ii_dJ j plj (_;^Jj 1 d ail I 'LlLtkJI oLaj^a i. . i n~^~ t i«l ^Jl ^1 (j-ajJI J-^J-J-^ 

1 (jyJj^l ^J-i"" I A^J^t 'j-^J l(_L«J(J! 

* l_^_*_J| cr-^' cjL3L_J!j c^\l Ai>>tl 5UL^ ^ J«nTL) (3^-=kj j_U 

Ltluj ^^ylJI 4_j_u_L>J1 4_lL>J1 q •' a i ijr A La-iL£j 4 Lj^_<_u LuL£^ t , ^ i U." , ,.1 

(J_o1 <L_j_3 <— -)1 J_ll— i a j ^Lj jTu-i-uJ 1 1 JJt (j\ (jj-t-*J i L^jI j_i (j-a cLCj-iaj 
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L^j^Lajj/ ji L^lalaj. ^luil ^^Jt LajlSj 1 L$jLl<-u (j-a O-aLa 1 LgJ^Lc I (j-a CjLuj>J! 
I j ■ d g-u £jLojiaJ1 jj-a Lse-uU w la ***' lj i J_i JL>. jj-a (J-a-a-H IJ-tHl 4_u1j^J1 
£j_Li Jj (_£ jj| j . . 4j Jlj^l^JI 4ILlL>. Si 4_La LJj^. i_£ j-M gJ.a-L.aJ U Lallax 
Lg-tlc (_iliuJI c-^ej 4-»3e-u3 4-L3«_aJa-u O LlUc (jLcu-iV! ( _ ;r 3 i_3JL^J! IjLA 

CjLUsjjj^ njLcuJ^M 3l_o.j ^JuLl^lII SLo. (j-U liJ* l*-taLui L>a-> tiJLut {_y£ 1 Vji 
(jjt Jj i(jL^jyi ^ JUJ! j-tfc La£" ^L^jl (jJI ^Llso ^ Sg^ajJU ^jLiUaJI 

jjiiSLi jii^. I (jLjij^U (_pljjJI oi^-*-" o' • • «LU j3l£juj ^ i ? i" 

£j-a Sjj^La ^mi jj^J^ L)' L ^J-^ (jr^i ' d-tla ] . . ^jl ^p-J CjLuj gjuaj <a J (jLt-ujJ 
(jr jLa . .tfjy-SLL I -j . .. il a»j O-Usj-hj I a IS LLal 1 ,ty \ ( _ ;r 3 iiiJL*j 

Lj^L>J! ijj-j iiiLIi 4jLii Lo ji Jjjj^aJ! jl ^jj^>J! ji . 1 1?> » 1 1 jj , ,1^ 3JL>. 

^alj-J Ljs w t ^ s-i^lj* JS* ^e-u^aJ LaJ_t£,J n f lj La ( _pa^jLLl jjLCHJIj ^Lt_o^_lV! 

^Jj 1 Lm i~i (_L«-«j V L^jl (j^uy V i_iajjJI I jut (j^>J 1 L^jLijj/ ^1 - s >»-j w 3 '' ^ a j"" 
^^-^ ijlj <i" 1 ..Li J <" 4ii3jJI 4j^L>JI L^jj^>.l ^1 Jj iOuLL c^Lls 

^yA ^J-^-i La ( _pa^juj i^jJI jLu ^5 4_uLui_jSLI1 I ' a ^ ^j^tjj ■■^'""j 

ijJiLSLlJIj ^1 ... ^1 La^.jj La cjjls- !jl j<u * jJ! ..4j_jjj>JI L^3Lujj>. 
L^L>. ji l5I •• <j-° Lj- 1 .1 "i (jj^Ljj n_gjLc LULi»j . U i" . LpLa 
L$j! (jJjij Ijutj .. !jj£" jjSLIIj 1 La Like ->! tx.tl j w U.-,t j -,l<-," ji^JI 

iJ7 j!j^J1 ^Ijj>.^j-J! t j-a^?J* Lea ^j^e_i (J ***i uij dJIjLaj 1 ^ Leg-i^aiteXq Li^L>. dJIjLa 
Lj^L>. Ijt 1\ (Jj^sJlj j<sJ L^_il j j uU ! JUt (J^9 1 Lj-i.a-i.ajeJ i_ " "Lu (_g jJI 
aLal jj_a^/l 1." 1 1 11 dJJ j£" j_aV! (jlS" ^Jj '^J-^ 1 (Jj' ^ 3 * " <— > L-tfu-i ( _ ;r lIlS' 4j-Ll1>. 

^yJl < j-Ia-seJj II I j_A ^IjjJI ^Ij^>.^j_jJI (oJa-K-a ^Jij 4^Lui-iSLII 

li's'i j-jjLi-Cj i4_j_Ll1>. Lj^Ls. ..^j^/l L^jj_uj/ L^jJi^.j 1 Lijj-so 
iJ[jjLLi_o 4_La ^ jJI ^^1>JLI jj-a J-t-a^/l (3^3 ^J-^" w la j3l£[XlJ L^_La 4_lL>. 
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^1 j j i"i i (jl jb V (jl^ i n-»JI oLj^L>. (j-a jjLjij'^! cjli ^LUjI Sj^La jj'V 3 

pus-J Lg-Cjj pj ijLlo.VI t_s^J-ii 4_U;l1>. 4jIJlJ ^Lijl tiotj 
i^ja liU]} °J g j I i ii ijr ILiV1 d La taJI SjVj O-c-i ^lo^ i Llslj-lLs ^ J 

. t_!jL*nJI ijjut iSj^sLiJIj <LaL«J! js;^ iS-^ ir> W ^r^^ ^-sLaLu-al 

j la S Jl9j i Lla_ulL> ji LuljU I *m mi ^ y slj- L^Hjj « ' <*>J I j**' 9 N J 1 j**.^ , ..1 , ..^ p-Cj 
1 JLA ^Li_a vklll Li^ i^jjJLl £JL*J La J I {jJJ uuJlj JL>>1 ^aJI ^jjJlII <JLo* I L#jJI 
La jl 'j ui£ £_*_uLl]1 QjJLlI ^3 O-4-J (jH-Il ^-i-iJ^j^jreliJ I ^al*J1 CjLi! JU 4jr JI (J_j_>J1 

! (jj-ii 4JL3 

S-j-L^-c ^jlsi La_>>j (jljU! I . ..All joJLc,j j"i ,"i 1 11 * . uxLaJtb 

CjLjI 3^0- (jr^- Jj i-aaJta it_!jLajJ! a JJt JfLa 0_ajV ^TjJI CjLjjju^iJ! (^i^- ' La 2^ 

£_o 4_tiaj^_J1 (jl p^ 4 j£JLuw( tiJLjjSLj )>j 3jL^_aj ijr l! ^Lljt_l ii.iti^ 

<■ 1 1 uLULl ■ La ■ "j II ^ 5 j j ~ p-j ijl j'i-'wVI f_y£ (Jj>-jJJ 1 11 i->JI Lj^LiJI 

I 1 a i4-X«-XxLaJI (jjLjUslj-J! ^jlj^- (J^ 1 ^ f ' . ^ 1 1 

tfJUtj 1 Lj^L>- S JLc Lik^jlSilij 4-^-21X1 ^ 1 eajj j 1 1 . ..A il jjjs till J La pu 

L_j_^_o p^>«J 4jL1L] 4jLulj 4JL*2J pUj J^jJLt^j hj\jj>J 4_Lti_Lti_>J 1 4j1jl^J! ijr A 
L-A^ j t n % j 1 n" LaJjuj JL^_) dJU]} Jju (^t-aLjJ t4-li 1 2gj LaJ_S_a 

1 4- Lt - L .Lla djUr Jjj^jI JlL2j Luk (jL^u'^l (jl . . SjVjJI plu ^^>- 
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ijr 3 f£a ^t-inJaJI ^jV i^J! ..4_u_ul_La 4_u1jLC JaLt-ujt j\ 
£-ja iCjLiVI £j\ '^JJ > w 3 J 1 J 4_j_d_3 . .j j 1^ jl i**<~w1 * 1^-U| 4_)Lix-l I JL& 

. 4jlsLj CjLjI ^^p- ~ .' 1 "**' J 

Lufc J^J^_U (j-^_L>JI o' l£' ' ,<: ^Ia^ (jiS -1 ^ CjLit-a (j-U £_oj»_l (jjL^ 

(J_) i4_al jj_a ^J-t-aVI (j-lla i u \ jj_a ^J-t-aVI (j-lla <l^r i u \ (j-"J-J 

jJI . . (j-tJ^Lj (j^j^Li <j-u54_i (j-u I JjT jj^jj (jl <j^-«-i ^ 3 J^>- *^ljj ^tSLu 1 11 

(jji^JLi 3 3-C liQJLtJLa. 4_lL>. ^1 L^Jj^soj 1 n-»JI *LlL>JI CjJ-i (jSL! 

4_jj_SLa I j I , a 3 J *C uij j-Aj 1 1 2 a. j xtaj- j-o! I ijj-ajJI ( _ ;r 3 *lj^JI ^\ 

«jVI 

tLut-ulal I (j iij alj-JL ^J^"*"' 1 ■■ L$j| [jjt Cj 3^e-J-!l Sj j La x a 1 L^jJl * ' ' "'^ 

j-a c^t^j U£ jL^j^l t_jjL*lII aajj I jjt 1 l^jlr (j^LJt 4JJI j U'n 

' jlj j II £_a L_j_jJ_i_a L>.Lso Caa3j> L^jI (JLflj j , c^\I A . '*\\ j CjLiLtlll ) 
. Ljj-iHit jt m 11 Li^ i4_ujQj1 CjLj1^_j_>J1 (j-o (jj-Aj 
3jlj^JI 3^a- 1 .1 l^M S_c!jj ^ 1 11L1 i-SjJJ 43l jj j<uLS plf ^iii-a (-LILlA 

4j^sL>. jjJ-LaJ Lgjjj^Laij j isLjcjjuVI »l nUtl Jj-Jy £ L^J "-r^y^^'j j^M^^'j 

Cj_o! j Lo 1 LajJiLSLjj Lj^L>JI i>j_a al m-3-il (jjs j_L«j i"i 1 Lj!>L>- (_j-JI 

CjLj/IjJj »l a U II j»J-2j ^jlj-ll aJJt (_j-3j isUjj/LLa sLuljlc. JoLj/jl ^jjs (jMjt" 
i4_jjl_«JI Lj^LiJI ji S-j-jLLsj 1 .1 II Lj^LiJI (j-Lc 4_j_«jiiILaj S J St aj 4iuiC. 
«Lo* ^J^jSLj (JjL_oJ (j-a ^jJljI (j^_i p Lul cL*_Usj La (JSL) L^jLj^IIjt_a jj L^se-dJj 

4 L*LJI 

3-jjJa-l I jLiJ^/l jV ijjjJaJI 4jIjj ^ Jljj V LUSJ iSjjtLi £jLti dilj ^ 
Cj^t_JI i>J_A 0**'" JL^j tjj^Iaj * ^(^^^ (j^-J ' JJ ' 1 p |j J-d£.] 

Lj^LiJI (Jj-><-i j-<-u 1— sjjlj ji^ L^-Loj i4la jjs jjLlj (j^. 3_o jLSJI cjIj i i nil ( _ ;r a 

^LxjLII j-i-u LiJ-i ^jJaJ JL9j i3j-aj_a fiLuLLsj-i-o Li^L>. ^Jl ,d J*J Jail 



56 



Sj!j_<I/ 4-j-iLLij i ii II A j I -sJI alio I (_;jjJI 4_ulj^Jlj -LljLlo-iSLH ^uLiU 

4 j I A. (j? liLlj ..SLpJI (j^jUa ^lc: <L> Oj>.jj>. (_gj.II jjKlIlj »\ ■ 

t jL_u_3=_j p i ..^ S L^jUs o ' a I] I jLb i4_ajl_t-a Sjl^jj Cf>1 «Lc^ua^« 4jJmi^ 

iljus. I <j I >l ,j_a (_5-J-II 1 (j~ 1 (j « tloi Jl^ <ji^ O' l-aflaJJ (<U ijljJLaj 

dJLLii UTlS <(jJI ..^jj^Jlj jj ,„<ll SJU.^ L£) jjISoJI 

(jlaj-C Ja_ilj_UaJlj ^LSL>.VI i 'I I" J O-jj-Us JL3 4_uUaj_tJI 4_lL>JI (jl JJ-JJ 
3j£L^o 4j>.Ijj>. (jjo VI (<i^ill ij^lj (j-o L#J (J-ujJ SjLij^. ( _ ;r 3 oJilla i|j iJajLxJI 

1 CJ^_LI (J^*J 4J-U5Jl1II Vlj 40jJJL>. (j-O ^J^^ ^J-t^l**( I 111 

(^Jl j^jj 4jjL«JI 3oL>JI jji>- jl (jVI «Ui«JI (jrjj jljLJI jL2IcVI jl 

( j_ 4J jl_>Jl_^ L^jL_l_L>. w I c ' a 2j (jr-lll 4_ul_ui_j£JI (JLa^^M ^* ' (j»o ^JJ—*° 

LtjLai^jl lJi^jj (jjjJI (jLaVl ^1 o irr 5jliUj « JLiia^l)) ojut Lxjt^ ^1 njosVl 

(J_s 4^^it_i till!} Laj 4^_tlD^_a ijr ll ^_Ud^_o (j^a ^-^"•J-^* JJ-u Lx-ij J 
(_^ Lj^LiJIj i .1 tVI 3_4j/IjJl^ i4SLil uiXaj SJi-ljda £jj jll j_i^sl_t£. (jl 
O-SJLa. jJa i<Gl j (j-= >, <-II p i n->JI CjLtLla (j£. IjLl*jj i4-i^L>JI £jlj-U tfJ-A 
~ j i a] I iSjjLjlII Lj^LiJI jLi£. Cj^Liil iSjjta : Li^Jji i ;j< -i j la c iyJsjJt 
• *~°<y ^pJI 4^LuijSLII «J^Lc.Vl» 3-lljl (^1 }Llo tiilj J-*J i^juLUjjj/ 

3 l^i .i^fl tfjut ( _ ;r l£. 4jL>-VI (j^/ . .oLjl ' ^-J^ jl I iUj iOJJJLs. JLc£. f-^j-LM Jli 
i ^1 j Sj i ■■ a i_*jj*jJI (jLLsj-tJI (J^c. 4^tal£La (^1 (jjjJaJI LcJ Jl^ q~ i ii i L&j_lCJ 
ui itl jJlC (j^s 5jijL2JI (JL^>.^/I jl (Jjj>JI I JJt ( _ ;r 3 Mijtl a I I J-^JJ 

.jjVl 

S^Lcl (_3JL^J1 ^jJI flJ JL^ I g Lai uj J 1 ^^j" ^ylill L^JLa^T jl 

Cj^LoL»_4_i I ^-il^ 3j-La_u_uJ1 (2)^-4-1 JjJlI^-j i4_Uj_L>. 4_iL>. ^1 4jJlj_u_>J1 4_lL>J1 
1 !i L_3 i£j L oj-J 1 1 J_& ^ 1 ^ (J j Juu 1 fcjLc ^**' ^**'" ^qJ 4_jj>. jJ j_u j t 4_u 
i(j_<i^til L-L^-a (*^0 Ct^I JJt-i L^J^Lcl j-i_u_ii Li^ cl)j-La_u_uj ' _ < -*-**' dJ 

lLLLj jt (J^>.j-J1 LiU!i (j-C. L^aae ^ i ^^ILl 1 4-je-SlXl 4 Lgajj-Jl (J-oAj Lq_il£j 
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LgJ^Lc.1 <j_a L*L>jj^.j i4jJU^>- Lj^ii--JLC j! 2_jJl>. 4_La Llji.1 IjLa iLaLc 

i LoLc q\ 1 .1 n-»JI cjI j 2_jj 1 .i->JI S_lL>J! (jV t LaLc ^ i n->. «l ^ill ^1 (j-ajJLi 

(jl (jVI U~i 1 n"i 4_aJ n" U V>{ I jrit i (jl '.(JjJLi JJ^I j-Usjj (jr^Jj 

^jt * »j ^"<t1 j\ 1 . ycr.W ctjjjjj^j Ly^ ^-iy^" * cl^- 4- ^' £-a_=»o 

2_J| Ja-jj ui II I J_A LbJlJ-CJ i(I_ljJlI <_2jj_>_>J CjIjj^ jl ■ _ I \j a ui 

4_n_JaJI (jLs i^jj>.t 4_*_Ja 4_La ^j^ci (jl Lijjlj r i nil '"«lj Jajj-iiuJI I JL^-i 
i3jL>-lj ClLajU U (jl . . £LxJjiiII 4j(j2aJ! (j-a Jj^j^/I (jjjla 4ir 1 u 1 (jjSij SjJj->JI 
CjL_Llj>JI (jV t2_j^ ui ill 1 n rll £_a (JL>JI (j^-i t-dJtlx^ ' ' fljgi&jq (j_ajJ! (j^-J 
I gale sLuljj iUaj-u/l 2_jL"La-i I 1 aj I ljr & t2_j J 1 n-v 'Ljii- 2_j| 3lj-i 3j>^>.jJkl 

<j-a Lies <j£J njjj^LJI (^Jl Jj^ij 4jjLl<ij£ cis\ 

<Lj_L>. ^1 Lut jj (jl aSLj jl i^jjJajjJI (j^s JJ>i f^- 5 ^ J La^ (^ 4jJI 
(j 'i ii 1 lS^^* 0 'L$^ * ' "> jl i-i! J 1 L^j^Ibej (jylll (jJJ^iil (j^J^Lo (j-a 5j J 1 , i -v 
4_j| 1 a ~ jLSj .1 j'" 2 ^~ ui a L^j^ , 2 . , ^ 1 1 2_jiiJ| 3_u|j^J| 2 . ,Utl 
(j_a 1 11 \ ^ \ SJcj^j jjJa SjLc'^ ij j! (J_aiaj (jLoj Jjlj JLui^JI (j^ 3_iL>. 

2_jJ_ut>J! cLlL>JI SIjj (j-" 1 - 1 ' £ Lx-iJ-i!l 4 . .Ull 4_La CjJL>.| (_gjJI (jLuuVI Cjlj 
1 <l j U »*. t 1 1 j ... -1 laj Ljjj 4laj_u/VI jj-><-1 (jl Jaj_u/ iJ-JLJI 1 n->JI ( _ ;r 3 

! uA ^« J&J ^mJ 

,jj 2_jj|jjJ| SJa^ji^l oLj^Lscjs S^LcI ^ «LaJL«JI Sj£La (jl (jJL. 

La (jSLI H—i^jSLII I JJt (j^-^J^' J ui itl J^l t_ut (jjs (JSLI (jjSLj 

2_jj£LaJI jjtl_Lll ja^J i.'hi iijj uioJI 3Ll>. (^ ^JjjI d ^ jb>»tl ^Jj^»tl 

(jLiii (jjiLjJI (ji_i L4J ^e-j-La I (_yJ-II 2_jj|_LaJlj 4jJLa^Jlj tLiAj^ilaJlj 4 j <i U 1 1 j 
i3j_laj<JI L*lj£i jdjLl" jLa j uixll (j^s 2Jji2J| 2_UUI ojut (jl (j^-JI j ij^Jj 
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I * tj ^ ^ 3l_o* 1 ^JljLa-p^j^a ^Cj-cLc JLlLI p_AjLCi3Lj l_4-iL^ (jy^* 

Liilj_j i_c^£LI! ! j_a (_j_a <-£-!j^3 p3 n_utjGj cH^' <j^?^-^' o^ 0 
jjjLlJaijIj cjjISLjjj (^IjLillj I Li < .I j^jIj (jjjii- (2>j! (j) • • j£ £ *-*rj a ^ 

i l_Ll^a£.j Lu!jL>.J lJ £ *Lo-l I ^JljLa p_&j_i£.j ^jjK^Ij (_£jj£^l JLaj -Aj^J-^JJ 
S^Lualj ^ )i ■ ga rt La-il^j icLi^L) p_AjLj| (j^J ' ^ J- 1 -^ (* S -# J ' ^j"*- 

. Ui-iJ| (j-t^>> 

(__ SJL^JIj ijjj-uj j-jjuj ((lIqju taj )) (Jj^laJI l-Ajl j uj a ^3 3l_j_>JI (jl pj 
w ■'--'^jl geJI tall i-iljJJ L$jJ (jr^ id jlr 2 tVal lj ^tl , ^11 jLloJ jjfc i_lL! j 

^\ ^j^Li p~ j~ 3Lp , <-!' <j^I ■■^^ ir^MJ j ?l SjJI (jl '"**.' ^ i (jlr 

ui » II Q>2JI (jl i m'i! (jl JJlxj <jSLJ i^Ll^^/I *Li£j^l Vj ii £J xll « i all 

dJJ j £-aj i4_L^U JLo*^/ ^Ljjo i4-ulaj Jl>- 4-lLoX. (j i ii-w^fl ^1 I j 

i^_4jlj£ij jLuti V I iUIa i3_LJ^ JLl>.VI ajjt tjsi (jjjj-Ajil j SjjaLmJLa 

fr> Lijj (j_a ^i)^^ -3 ^jj Ml ill (jj^ ' ^ J * rt (Jj^S^M ^iii) ^'1^ 

(_Li-J-Ij (jl OJ- 5 '(*-*lj-A (j-^ Ij) 1 1 <ij (jl »l ala.ll (jjs Jjt ..(jSLI 

j t^a-i^J Laj id-Li clil La (j^jlu p ' p ^3* J^-a JL^JJ CjLLl^JIj CjLc^SL>J1 

dJJ j (jV , \l , , ,, ^ ^-j Laj i 4jI i^l mi i4jIjV (3^^-" ij' liJ 1 -* (j' 

i^j^j 1 1 ..j ( _ 7 js^L>.lj (^^Ljj^-Ij jj* La jJ-Sj Ljjj^ Laj-A jj-ujJ 

djjj-ilo jLlo^I ^LiLo jj>. -i>^n (jl pj . . <Luj-c ^jLu d jlr c_ ujHj JL9 La-a 
.4_Li£. 4j j_Sj (_gjJI (j ii i-v jLlo>I (^ t43Lo. 

^_La_i s-^jj-Zu ^L_3 iCjL-LiJI (j-o ^-JJ^ * ^^'^H p Wtl gL> i i nQ. i(j^_i_Lll (j_a 
JL3 i^JL^JI ,jSL! i4jljV LojLu/ Laj-4 (j^SLj JL3 l-Uajl (j! dLi 

Lkjj^jij i4j^c.j_o CjLi!^-l>JI aJJt CjLiI (j^/ ij^ilallj i"il jll j-o 'Lc.^L jtu 
(j^o CllLlji ji * " ' \j ^ j S I " 1 w flSLj (_gj^ Jl>.!j JJ^S i4-us^3jJLl joSLs. ( _ ;r 3 

l_AjJJU ^jj-J (jr^^ ^J 1 -^' ^^^i^J ^^JJ LoeJ L aJ (j^/ ijLfljVI 

. . 4_u ! ^J^J I 5 jLH^ ' 
.(^Ij-iJI ^LuVI (j^s Jjj- 0 d 1 J_* La jJ-Sj (j^?l pJL«JI jo^j V Otij jl jJj 
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J 1 a a (J-jjJa (j-C CjLjIj_l>J! tfJLfls ( _ ;r 3 iiLiVI SjLjj (_yJI »l gUtl L>J Ij^Jj 
<_2jyj<JiL3 . • 3_jj^jjlj 4j^jj^/I (_gf-l Jj^j 1 cLaJla^a JjJ-kaj ^J-^ CjLjI ^j^JI 

SjVj (_£.Jj3 JL3 1 4 agflla CjIj_l*j ^1 4 j 1 11 i->Jl Lj^1_>J! (jIojjlJ JL3 J ' aAll 
i^LkJ! (_glj-JI (_^a CjIjjjj CjLi^Lxjij LI Laaa Q^Sj jjJii^J iSjjjj/ j^c 4_l>.| 

^ t_jLJ! «Ui«J! jj^sjl I j_a> J*.! (jjjj 'jLibVl j5 J^jj-^-" "^Hy V IJukj 
. JaVl ^ jVI ..jJiJI Mjk^ 

^_$_Lj_ct ' t-L^-i jj * ' ea * (_a^_*_u 1 Sj ' 1 1 »1 0 If (jl 4_ta i £j miV (j^lj 
(jljJLoJIj £oLiUaJI (jyl^. I J-A LoLaj ^jjs L^jj^so (_yjJI c_ ijLajJI Jjj AaJ SJjLk^ 

^La (jLjij'^l I ilaj 1 " cjLjLuj cjLj! ^^p- (j-a till j 3' 

* sjL>»J (j^. ' - ' ' ^ ~" ^ * J tt."iU**(Mil J19 Sj^LoJI C^s1_}La p ^3* j ok (j£. si gUII ^j5-uJ 

Ll^l_>JI (j-U ^c-injj jj-* 3 (jVI Jl)JLse_l 3^j_ul mi ill I g^LuiaJ (jSLsJ d 

^ cdl i ga ij»L>.jVl (_y3 dll j juj L^jj c-^jli! j^a 3 mii-»JI 

<Lj-L^-c Jj-jj-La (^jj-Ls !j^L>. jls % mi i II jj-* ^-^1 (jVI LULc 

• Slj-tlj J^-jJ! 4jjiji2lJI £L->JI 
tjl i ujVI i uj SjLc! J jii" i .1 1,1 »l <ilr ^a j j i .1 (_gj.II (jl dJLi 

j«_^J j ui i II »_i (jl jjt i^JLojJa «L«jil (j^s pjl ri i<i Jl OJ-^J-i^ ^ 1 " 1 

Sj^ jjs it_jjJaJI i_oVI j] (jAII jl ^oJL*J I Sj ^Lj 2jj Llc . . SjLlxja ol a i a 
Ljtj_j_C OJUtJ ..j^jIsLSjJI (^ (JL«j>.J i(_p3lj_a^U iajLiaj i^l i n-vVI (_ya 
. . ^J-JI I Jljjs jl_Q£.VI (_ya (jjJLs-Luj/ ja^jt (<u i Ltjlj£j<J ja^aLilAl t_! JLso JL3 

LoJi jl 5jLo mJjL^j j^-Ij t_j^a ..pSLII V. 
iilJLual jJ-ij JLa jl njVI I ^ » _,„",,„ j V jLa jKa^/l a'jjt, (jl ^j-r 1^1 
jj^. I jjj_Juj jLSLa! ji^ i L^jljV clSjLj/ 4jjjj>. 3j£La (jl jl ij»^L>-l 
j ta sej i_ajjj/ (jL^uVI (jl (jj^ ' j_Lo Jl^ I jl>.| (jl ^ia . . jjLxJI i_ajj>JI 
(«JL«JI (_^a is j ij<u dil j (jSLI ij^SLII i_jjo-I <u>L^ (jKJ j-*2JI 

i " i ^ J ja3 (j_a j«_^_Laj i^jjjj^s (jjs (JjiLlII (j^J id iij if (Jjta JjJij I <3"^J 

L-oLc I m i"i (j VI j i r-i I 4j| <L>.jjJ LJjJi^. (_ya ?l ■ ea all jlj-ij ^LiUfliVI 
(jjj i(_yt>.J (jl (J£ j I ta cLlcL-Li^jJI jLi^VIj i^LuLUaAJI jjjIjj^iJLa i LjjLo. 
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j j x a " £-a JL>J! (jl^ till j£j . . Lu! JL>.J J-J^J J' ' lillj tiJj^cj (ji 

£jj J' 1 ujjj ^J^" 1 ^ cjLJuLJu (ji^. LLtLc Sjjj J' 'J^ 1 -*- 0 ijj' ^-"1 ' ' 

*L>- j_a j-j-lj (jL£ oj-j-Cj I JLA . . 2 J j tajLa £ Lil£ J I '■ ' B (j^-° £ ^!-^ j' '-. 

2jl j 111 LjjiLc lj_ol ~ j i aj p3 iSjIjuJ! (JjjLlII ^L«_l&I <j-o 4l5Lt 

(jSiLc (J ^tl\ 4jl a ' a (J^- 1 (_P 3 J^^ Lt^" U*^ 3 "' *l>-* lV uiJ 2I ' » U Lufc j i Titlj 
(J-«-aJi * <LjjJ_j (jl (J_j ijJLxj* ga se q (j_ajjj (j_a £^-' J ^ 4 ^-fr? 

^1 ^Lijej ! JL&j . . 1 ii-vj 4jsj)j Ij^Iaj j-i^l ((dijjSwtJI » ~ j 1 aJ (ji JL*j (jSL! 

Lo Jj£ . . JJ I "l j Lx.3 l_!j_C.I (jjSLuj/ J J?" I 11 U (jl 4_J^ I'll". V Lxj5 (jSLI 

Luj^jLjJI^ * 1 3- c: *-l L$J^**' ' "^-^ (j^-iLxJI (ji till j) ic*^ ^**i i n" V l_J j (ji djULufc 

(j_a 4j^£La «LstjV (Jj (JL_o* j\ ^j-* L#^l Ct"^" J3-°^ 0JL& JL>.Li pj 

u_)L>d jjr^ *l lUll (jjj-J sLujjLoJI (J^l uillj Jjj^s^/I ^ se a 1 a 104 

^jJjiJI p 1 1 ,il (j^-uajj JL) JL=»o jcj . . (dJj^- cLLa ^ jJI (J_t-£S^/l^ 4jj-*Iuj ^ini ^^jJI 

1 t-jjLstll! tfjut Lg-ile j»j-2j 

ojut (J!ii (jj 1 11 1 !j« JLi ('LiJ- jJ^^uJ! ^^L(J! lJ £ (JiJ- 1 j-"' 3^ Ljr^ J ta> J^ 

iKass (_>uK (j^jJ 1 .m'^jj-JI pJLc L-uL«j>. p jlai ,jS_! it_ijLjtlII 

Lg_l_S_Ll Sj_i3 ^ se a i a 38 p Jajj I 972 ^L^- (.^-^ J '"' ' ^-J J-i>^ Cr^ J^~^i 
( _ ;r 3 iL«jLaI! CjLlojlI! w taiej jl pc VI Li JLi. I Lul ^J»» (j-u^ Jj^d • ' ^ "** '.' 

(j^£jl mm 1 n (j-ijJ! (jr< t^a-LajeJtX I ^1 oUtl (j_a JL)1j-tX1 JJjlIIj 4* ijLtsUJI t^JLA (J-la 

(jlj_LJV Jjl ^Lljl JL^_Ju_l (jl ,jjs (jlSLt i ( _ ;r: ij^tlll 4i>.^l pi^. (^ (j 

^. j " j (jl jliV jjjJcj 1 4-L-Hl I 4LJl2J! cj\j i 1 nil jujijJI L^vij. (jjs (jjJJj 

dU,,,lj,'a (ja-ljjJI I (Jj a.| '"'I ^lluV ^JJ^ d *' a ' ' ^' 

Lij-Jl/i (jl (j .' ' " Ij-Aj) i_4-uLiVlj jU^fl (^ 4j^> i n->JI Lj^LiJI 

(jLfl i |J ... A 1 C^jJ! OJUt sLxj. jJlCj i(jL23l (jjjJii (j^.J 'C 4 ^! 
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u 1 11 i-v^UI ^jIS^JL (jL^ul (Jji ^Lnj! i"~ ' 'j'" till j ( _ ;t Jj S^IaAJI 

jsJLc ! jut q\£ I jLa . ^ ! . ^ VI 1" 1 nj V lj-a>j i_gjj-«JI 

ja-#jl (J^ojlS i JL>JI JL>.La j^_a^M ^jj JL>. Lj ^yj^>- Li LJL Li^ t^j n a -r**< a 

!<54jL^a V j_u£]l L-SJ^I Ijuk l^iJL, 

Sjla^UI »l a . ..VI (j-a jjfcj - Shinsheimerj-x-il i . Jila Jjj-aj-o fsJLcj 
(Cloning) ijj^u±j>J\ jl ^i.m -QUI jJiLSLitl (jf»j^ju-4jljjJI iZjLuj^. («1c 

j u"t m 4_ulj^oJI jjJaJI ^JUlj £j)Jl jlit-ij 1 la dj se * ^jl LJ ^u-i (_Soj-u 

^jjjja SjJa Lutil (_gj£Li)l CjIjjJL ' tus* VI (^yi CjJLs. Laj Sjj-uI il_t£.jj 
' lil d jj-* ^ mm 11 ijr 5 La ^ ' aLaxil liJJ J_i (jj-tA-i ^o-Aj • • «4_iLiSLII ^jj!o*l 
(_Sou_ua 1 I jj'a 4ii ^Ase a L^jV i L^LiJI (_£ _oj ( _ ;r 3 cLuljaJI «Cj^LkjjJI » (jjj-Ia 

1 i n-»J1 j3L\jJL L^ie-uiJ JjjjJa j^)^ da_aj>o 
LjL_ujl {£j flj-itll {jja ^ 1 ni 1 V 1 jU,» (J^-dJ ^j-jj JLlJ JlLa jj>.T Jj^_aj-a ^aJLcj 

aoc (jjSLj V JlS JioJ^a t^jSc-a 4_3JU_a jLaj£.VI (jjs VjU LaLa-i 4JlLa 

a J 1 11 Lj^Li. ( _ ;r i (J_a^e_j ^_gj fljjj I ^LuujVI ^1 dllju J_La2j J-fl>J . .«4_uL^ 
Jj-J-Ia £j^o_i-£S «L_La w La « j 1 i I ■ « j^)^-" 1 -^ (j-* ^lj ti-llJjJ fiLulj^oJI q n i nVI 
lIiLL^jJI oJLfli <(i_o-Lois3» ^1 ( _ ? lJI ^l^jJI 4-iLa^ i—oJtiej I JLflij ijj^s^/l 

. . (d j j r LgiSLI . . 4Luij>. Oul^ Lajj^) 4i>-jjJ sLuljjJI (Jjj^sVI £-a SjLLaJll 
sLLa <( Lije-uij)) Lul L^JL>. (j axi l^ooj/ 4_l2JJI Jjj^j^/I (jl 

!^l 

(^ic jlLI l_L^aiJI JLpJI li (j-aitJI l_uLCJI 1 1 ,K tf, (j^jjJI jjf _sj 
«GjI Jj j»Ji^ 1932 ^Lc 1 1 < i^il^La 4_1Llj>. i_3jjl! i*LuVl tfj-fli 

jj-a tjjlj^ «Cu_o Jju ^1 aUtl lJ* JJ ' ((^L^tulo J_lJL>. joJlx.)) 4_jJLj_>JI 4_ujAjlJ1 
^cJ j_flij t da a s Jl>.|j ( j-a LLi-ujI 96 1^ x "t 'i \ £j] ^c_fl>jjj_^a_i osfi J ' " O ' 

I j_i jus (JLj_>JI (j-SLI i Luaj&j VLii. (jl^ n-dJ j fCu < » i LJ j^jj 

Qj-^ jj-^ 3 *(J-^' L_a_ij jj-^-Ij iaI^ 4jI a" < n Jm_i (j-u-J i4JLuL>. ijr ll J^tlj 

! dJJjJ d-Lisj ^c_jj Lj (jji ^j'^ 1 J^>-lj 



^ SjjUJI SJl^Vl ji£l Laj njL*jVl (^ic (jVI jl ^jJI Jlj . ..tl j 
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cj! jJI ti^-j L>«j-t_ij La-lJ I ' - I I " (jj' - " 1 1 ""' "• j-* J' j-"-^' • • ' 

Jl^>. (j_a d illajj Laj tCiLal <w ifrVI (J^-(j lj_j_>J 1 jl (jLi_uj^U 4_o*^Jj_i_l11 

w I c (J_al_«_a V! ^J-flJ (jl ij^Lx-i V 4j!j *Li^L>. CjLulSLalj (J^-°J CjjsjJ 
(j_a 3j-u^ «L>.j_} ijr^ »l Q 1^ (j-a I ' ^ }' ■ JJ a <Cj1j-L$Jt"JI (j_a (Jjl_& (_£ i n a 

<d J}-^ lS- 1 -" liUjl'tl I jj'a cJiolj '5jjjJI p la u cJi-l J13 =Gl j) C^SjJI 

ij-j-g-tTiJI ,j_<i£Lj I jj^' a iSjj^jjJI 2al Utl JL>JI dil jSj j LajJI (j "J 'Mj-j 
£-a jj£ju JL3 <LLaJi]| (jjiAjj i3j_u£ dUj) Jju 4l!LaV!j . . <j-«SLj I J j' a j 

(j_a » ) J-£-l (JJ ^ 1 i^Lj^l 4_j (j-jl "1 i o La-> J i utl (j^-1 'C?"^-^^^^ ^ ' " rtl 

'.jjlila (j_a Li-A ^J_"u (jl 1 nlr J i(Jl_j_>J1 

f.j l*i J i3_iJL"_!l *La^Vl (jLCa 3_a_iku]! 4jj mmII -I .^<-Vt 4£:ljj (jl 
j_*_a£Ll (jl C-<^>.^ **( in 1 lj_Aj ij-j>.V I gJeJLo-J MjK (_£JL>.L) (jl i n \\ d J 3e LcaJ 

j_lc LLa 4j*_Lii!! (jl j<u '£jjj-U j l^jJI t_ijL»j V (_^J 3j^>-l 4£jji 

tjl 1 1. 'iVI (jV iSjljLJI 3<j1"mH tj-tt (jKII 2LcIj3j .. LsjIj i_^I^j>JI 4jj_aLa 
(jLjuV (_jjj>.^/Li w "*• ' '-jj iSju>.Ij 'LjJ^j (j"n«j (jl (jSL«JLl (j-oj ttyCu]£ LillLaj 

4_lLSj w se i *-"j (jl g^ta" i "j JL>.| ^ia ii_j^lSJI i alljej j a VI (jSLI iL^-Llisj 

SjJlAJ L^j i *j iCjjl^>JI (_)JaJU (^y^ (j^jj_4-i (j-« * Jjia ^j-tJ lA^jI i^j-jJLl 

icLtil 3j^>- 1 (jSD i L^a-Lbej (jLjijI ^jjs I j""* Ijj (j1->J i«Li^>L>. <_3jjJa a>: 
J * c a J * a J 3> ^ 2 * (jj JuLJI pJLcj oLt-aj-LLi ^J)jj-LI ' tl2U i d 2j 

i LcL*ji/ V 1 1 j^j^a (jjSLj ^L»- Mill jajL>JI (^ylmSLa (jjjjJI ^JLc (jl 

La ifiLx-iJ-SJI (j-a (J-t-aVI (j-tla 3j_)JL>. 4jj-JIij ^ini "T^i "2"^*° ^ 

4AILUI r I ' '"'* (_J J-j 4jj_Juj «jLxC. jja^» Jj^xj ( _ ;r 3 ^Jii>-" i iu (jj L^jl LujJj 

.S jJLJI (jL^i^l ^ 

jj-uLlII jj- 0 \^£J o' O^J^^ ** ^ ' ^ ' ^* * ij^l LiJJ!i 

^ijLoILa 3 J_i Ju>J1 4-Se-uuil jj^SJu_u JljJlJlC icLu_ul_Lo jj: jj^I ^-f-'! ^J-*-"' ij' 
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4_l3 ' " 1 a Qj" (_£l . iJ? _Luj)j-Aj1j ijr j!j^J1 tfjljJa £_a LaLu 
(jl jl i3Ll>J! (J-naljj (jl g-jlaJ ' 4jia ^ j 1 r-i ? jl i4_lLs CiLal a l|-l i~.jt-»f I 

(j-a - I 1 a c j? I ijJLfli (-;r Lc. (jJj" 1 uJ JIS jjj-ic iijj-uJu ^-^J ' ' * J ^ ^ i>Jo^ 
i_3j_c Lt 2 a II " II e I 1 a c 2 1 (_L-=-a d a 1 n-v (^ C^£.jj _jJj iSjjJijJI 4ir 1 ullI 

1 1 i 1 ii-v LgJL Sjj Jj i L^jjUcj jl Lgl^j b (jls I jl^Jj Ljji p i n->JI 

!3jjJ_>JI 4j- 1 11 ill >_il 1 aa. < _ Jr JLc 4-a-ijJi]l ■ 4j- mill 3Lu»JI i_ij£*3 l-l^-ia 
Jl9j icLajijj>. Lcajl i *l mi ^Lj ^jj-AJ ifillj^jj ' " ' " 1 1 jj ■ aJ £JLA (jl i il mi V 
j| J j mil ^-alLa-a tannin Jjfc :Sjljjl>- d IS 1 »l Lj^j 1 iu LuLaoi (^i^- Ij-laj 
SLpJI (jlr La.ua SjjJijJI 4ir 1 nil! J-so (jl J ca^VI (_L*J dilju 4_Lul jja 
(J^ 1 n" ' '"^3 * * ^ (^tJ-*- 5 *^ Cr^i L^J-^*^ mill <■ 1 ifrjCjj i l-^jl J '"' a J- 4 -^! 3^-1 
SJljJljJI LjjI j d-LaTi^ i«L>.jjJI iJJt 4-uLj^/l Ljj J 1 aj (jl ■■ a llJ mill I 

dil j (jlr t_il ^-><-!lj . . jJI . .S^j^s-I 3j-a 4xjJLSJI LjjI jj SLpJI t_-tHS!lLl 

lj_a J£ ..tfjuJLijj tfjLSLal J_l>. jSLLa t J i2u . J,l JLl>.I jjSLoj JaLajl ,jj3 

1 Ljj-lJLajJ V ' p j , 1 5j 1 ijJjM^La 
iS-u^ulaJI jl sLulj-JaJI «L2jjJaJLi SLpJI ^1 J^Ja liL^*"' £ *rP*^ L>° 

t_>j-C.j_a La ^ LJ-taJI 1 "'I a 1 a II (j-a 4_Li3 i<bjjlj (jl^.1 ^ ■ 1 ^j'a 

^L^VI 

i3J_jJlj>. s|_La 4^jr 1 n 't litJLJ ,jSLI i4jjJlj (jlr Sjjl^ l-^J-^- (jr^ ^-^Jj 1 
V Cj^_U J_L»_3 t^l 1 a 3 (j 0 c (jjjJI^JI t _p3^*j t n CjLa ^jJI diLa-ta •■ a * la 
iCjLcLj/ Lo» j a*i 1 n_i Jl^ I j 1 eaaj (jl Jj i4JaJelllj jjJI p 1 u ->JI L^Li- Cjj^j 
L^jjLclj SjLjsJj 'Liii. 4^.ljj j<u i4jLual (j-a Lj^ii- <_>^-»J Jj-C (jSLaJil (j-aj 
i«Lal («t>-J (_,-II (J-2-u LfliJjLjj ijLpi-VI c-tjuLii (^ 4 T Uji>JI LpJLs. ^\ 
Ljliajv (jUJI 2-»^ltl 3_UajjjJI ol j (jjt tla^a! S$ 4jJ 1 ..->JI jAUtl 4ji>. 
(j1_L>. (J's mi"" LaJU£,j i(cjLa (_gjJI JilaJI J-O-C ^j-lt) Cjljjjj/ JLLa ^Vl 

(^jjl a ta 1 1 (j_a (Jj-a^/l jj^ 3j^_t-a 4 _}^J^_a f£u 1 ^ * 1 ■■" j ^ ■"■* Jm_i (J-al^ 

<^A_ij_(kj_U L^jj^La^. (j-* (J_uaV1 (j-j-Ia ^ "i t ^Liul JjjJI (jj-^-^ ^ J' 

,j)^SLj Jju <LuaL>. dJJii ^^jj-^" idJJii Loj < i La 1 1 j ^JjlIIj 



6fl 



jjjLtcj ijcJI .. I g-ilc 5j Laj i allj L^LiJI 4c!jjj 3j!jaJ!j I ^jlr (j^aa-VL 

Jj^' dlhxZ 

^1 JSVjJ! ol 

I JLA CjJUv I jl S-i^sLi. i Ljjlr J i n-tej V <L^3 JjljLa (jr 3 * ^ oi^ 

lijJ-S. La I jl I j j a jlj^^/l J-al <"j ( .i jl ..3ijL«JI (J^l i n a ( _ ;r JLc. f.^ uJI 

^j_uu till]} (jl . . till j^ i u i L$j1 j (j_a ^^Uj tcLa- i u \ 43lj (j_a * i^U ^juua\j 

J-al <" j i .i ' a i Lis. . .(jul ui^ i ^ La La LLc JL3 (jljJIjJI LajL^j i iuJ 

l _Lg-SLll jja. (jjs (_L* ..S (j-GjjjijJI i .I ill <j-GLa> £a 3j_<j/^M -il>3l 

cLi^aLi. i4-Lj£UI jl 4-a.iJUiJI 4i>.jj (j_a 4jLJoJI 4j- mill ja^-"' i iU (jl ^Lla 

4jIjj9 Juic (jl ^Lit 4_a_ijL^J1 {_ya (J_i-a^/1 jj^ Sj^oj-^ 4-aLat j J i"i t n L^jt 

jj^JjL^J 4 j i ii i IL .sVj^I JJ* Laj ..S^Lila LaLc jj-ULJjl jl (j-G^J J-i-a 

4 1 .1 ^LLa j-«j>J! (2>a jJL (_g jdl t_iLiJ! (_L^s . . 9 (j-Gjj jl>JI (jO V mill 

L^jjLy j_L*J i I i aj I 4_ul 4_]LLa-i 4_ul (j-a 3 JUJijJI 4jr mill (jl LaLc (jjj 




t^_*_ut ^a_fl> La ijr -II t. i ifrjG JU9 j^a-a^M (jl . . S^lj JIC dJIjLa 4_at {_ya 3ju JlJ>JI 
4ir mill u \ c J j a >J| (.g-lLu (_Lja i >Lfl3.| 4jj iljLs. Jj>.jJI ~ j i aj LaJUx. 
j i Lai Q^SLj Ji^ I jut oJl>. (jl facj 'lS^ 1 ^ y : LgJ Jj^lS ioJls. (j^a BjUJijJI 
^jjjaj Cj^L>. (jy^-JI 3jUJL>J1 i n ill [y^i Lcj-ilo ^xa^ll La , , S 1 j-ax. 4_La 
-(jjjJaj lj>L>- (jjjuM «LbVI ^a |_gj i n->JI jjLCjJI 

3_lJL>JI LLta^c ^JLc 2l5jjijJI 3Jl^Vl tfjuk Jla jj ..S ^mi-^JI jiiLClII 

^ol ^J^**' i til I 4_lL. tj^oS*-) jl jj^La.1 LI 3j^aa-a l_Ll ( >;r Aj i Lajj-u La Lis. L^J 

( _ ;r 3 :4j^ m itl jLill jJa^ J ua LtjLi/ Ij-al j i a I Ji^ (_£Jix^>J! jjLdll (jl 

. IjLfl) LuLa) 

L^mAj (^paj-oj 3 JUJL>. Cjjjfcj^ m**il 3l (j^aS^j Jb^ Laj-iC j\ cLLL_u^/l i>J_A (jl 
( _ ;r l ; L : Lt i^^yjLSlj (^Lo. i_uLs L^JjLuj Jl3 jl i4_ljjJLII CjLujijjJ,! oJUk Jila ( _ ;r Lc 

J_jJ_>JI 4_lLc (j£, (j 1 1 n'C it (jjjjjdl Ltjl^aj j^j 5>fla i Ljolc 

^1 (jH-II tfJijJLajj 4^aJLuj 4jI Jl>.|j ^ i J lSj i I j«JL«J QaSLj jl i^Lsjill 

Sjj^Ls SLLkjj Llkjjj (jjJI 5JjL«JI 3 lj . u^l\ ^Jt cjjII (jL\J Lg-tlc I i<IUl 
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i jj ' eau 1 l_a_a * ij-^' UJ^d ' " lJ^ ' ' ^ (J -41 ^ 

jJj^l jJL j^Ixjj i_jL£ 4jL£ ^1 Rorvik n_d-j-3jjj Jl^Ij <j£L*it.l t;r «ijLll 

((cOj^_t-a 4jI 'L? 0 ^ (jr*^Li (jr^ AjL)"*J ' d ~" ^ ' a (jr^^-A (j_a 

SjjL>. I jj'a p 1 1 n"n 3JLlLII ^ 4jl ^^SLaj i_uLd!j Jn His Image 

^jTi a 4j! sLlI! j-<-ul (_g j-JI CjIj-uj-lUI JU>.| (j-o <iil£La ( _ ;r flJ3 i^jiUII ^aLse-LaJI 
(J-Lsalu (ji «t_La ' 1 1 taj ' * >» *w 1 1 ^ju_o^J! jjLdJI j 4j1j^J1 «U_o J_lA Cj 
J »" 1 11 a 4j!j i4j! j jj-a 4j- 1 a ) <U ! ^tlij (_^SLI idJJ j ( _ ;r 3 , ^. , ^. 1 1 »| nUtLi 
(JjtilLi '"■ aaai i Jl3 Sjjcjtll (jLi Luu Sj (ji JLjj-j <_uLCJIj iCjo^tjJI oJLA JjojuJ 

ijr j>.j_j ij— ljj-j-LLI 3j_jjl>. fitit_<_uj ^Lu^ ^1 o Utl L^j ^Ls i-JjU4.lt 
1 jL) ^JU jUo V ^ ..^LlL ^jdl Q^il <ya 

cJ ■ U * _}j_*_J • i J-1JlJ>. (jLuuVI <(^C_l_uJ)) (2>^- a l ^1 Llik jjlsj-illj 

S«L4_)Jl2J1 4-3e-uuil ^jj_t^j ^ji^-j tJ^i-^J 

^j_^>o 1 < n LaJU£, jjjjLlI! duLt-£si ^jj>.t 5_aJ_t-a jj-a ' d I 

^_ILa pli^ J_SJ . . p_AjJa1 ^jj^. i ^ :> * 3^ ^ fi ^P fc ^^tJ- 5 ( — ^l^-Al 

La ^L»J! (_gljJ! i_3jj(_J (jl (jjJ iSjjJLC (j1_uj/ (j^LvaAj j (jLlj^cJJ (j^LaJlJ 

■iLoLj 3jVj ^L>>j t_ >jja (j^. SLaij nij^txl! JjsLkjj (jljjL>. 

SijL* Sjls^s dilj iij^-La ijLoi-VI t_j^ui ^ (j-IjVl LjjLo. cjfjij 
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J)jL?e«aj 44_oJulLU (J_oLt_U ^jjj^ (jljjL>. ^IjJ CJJL?e_l fiL_uAj uillj 

j^SLI ... 4-jJ j I n~ II JJ^aVl J_a J-oL»-u V ^jJI ^L«JI (jjfj-tl 5uoLi. 

U5b 

j_j_jJlj cUoLiLJI a sc ^**' * Jl3 La jcj i4_o*jJ^_uJ1 (J_aL*JJ 

^j-a L-^-i <L_l_Jt <JJ— >l 3 Jlj j_>. 5J^L*_u Jjjl^tj icLcoAj ^jL-uj^/I cjLLu^ ^5 
* j tl jl i ii i II I jut (jSL! ..(jj_2JI I jut ^jL^j (jl^s LdJj S scjj jlsj 

4 __ r ILl I 4jjJ)jJI '-'Ijj i a-ill dJju LiJjji^. ( _ ;r 3 (jjixJ (jJj i4j^ uixll JLliLu-u JUJljJI 
4_ul ^_j_>JI CjLuL£LJ1 dJju ^jt dJJj) 4 Jj ir j j^j Juj ^ ' " 1 <^J*-»-> agjej 

V L$j| ^1 o^-" j-*^^ I j-*Jj hj'-^V L«S ^iij jlj V SjjLuJI j 

.^u.^Mll jilSoJIj l( _^o^JI ji;l£UI 

CjV^LcoJI (j i no- Li i b« aj sej (jl L*jlj) JjLaj-SijjJa JLjjj-i (jjs-(jLvujVI q\ 
^ I r-JjVl ^Llil ^^3- JUlaj <IjV>LuJI tfjufc ^Lul ,jSL! i^Lul ^jjJI j ^jjLj-JI 

V jl3 ^LliVI (jSL! iSjLlx-a =Luljj ijuLLlo 1 1 gj (jjjlj ctv ^j'j-'J' ^jl »c 

i_3jjj>. jl 3j_flj J I jjj I uuJ Jl^ 4jj jJI (j- 3 J-fjli J)JLC (jrV ' -^_>tt 

q\ . . ■• a 12 \ L^J taja i^jrLC^I 4_uljj CjLLt-a 4J ^jL-a^. 

2 a J i a II Jir»JI JL«H«3j i^SjlaJ Lufc «L2ILiVlj jLlo-VI 4_lL«x. 

j\ J^J- 5 dj J I a j' dj J I a 1 a-tuls jbwll Sj^JI c_4^.V ^Lu LiSLa 

i"il jJLI ^— o JLsJI OJ^-J dJJ jji 'J^?J-i < o-IT (j-a J-5^l t_gjl i .i j V oj-j-CJ 

-SjJt^I.1 i4^j^/I ^>--jLl«Ji.l jjlll tiilj J^II (Jrh"-" Cr^ 

LujjjLJI^ (jjs ^1 j-<-uLi • ■ J> lj_ul/lj ijVjj) 2 , 000 , 500 g. 1 j <n j^u (_g jJI 

j j <i" 1 1 ii 9 ( _ ;r ^ dJJj) JLc^-LjjjJI) 4_uI/U.I cLuj_i] ^JLLu 4^j_<I/ (j- 3 

-djl rii^i 4J Sjjill o' ' I jSLa j^jlj ^JLpJI j-LII I jutj 1974 ^Lc: 

MjjjJ,! CjLil^pJI j»l Jiir" t ill (jSLI ijj>.I jjj (_g I I jj** 4jjL*j iSjLl^a 4jjIjj 
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L^jLjjSLa ' a ■ a * j 4_jj jJI ^L"jl ijJjLSi" SjJLlJI (j& 1 Lgjl j jjfUl '"«! a < a 

JL3j nj^-2^1 U*-? I UJ^J 1 " ^jLj-I1 (jl idUj£ jLLa-U jjiillj i4-uljjJI 

^j>. )) Cjl_a_i-£3 a * 1 j-^>- 1 c?"^' -1 tl) ^-^ Jlj-£3 (j-4_a t"jL*_a_a JLjJ I ^JJ (J^G 
4 j mi* V S-jjj j^JJ lSAP <jH-" Jo_L>JI 4jLsj(J iSj^Lj 3_3J_i^> «3_£jVl 

^Jj t" JL>.1j i u 1 tj-"^ * * J-iJL>. t j- d ' M (j^** 1 ' lM « j-^-ll » J3-^l IJLflj(J-tja 

oLj^Li. a ■ a a" I j i ( _ ;r >JI 4j>- j i u t (j-a d »U»a ^ aSS i! i^r . nill i sVTj CjLla 

'(Jj'j^' Cr^ Lj^-^JI «Ldljj j<u t(j 1 Lai, I ^^Ij^JI ti^ju j<u J_»_aj*JI 

^j>. ^jj3 i a ill i_isVT CjLxa ^J^. * aje * JLjJU£,j ijLaji ^>>j I a 1 ^cJ 
£jlj-"JI J^j^-ta-j Ja-L>J ( _paj-_»_ILj (jH-JI "jLLaJJ 43l_a_t-£5 t^Jj <<i^1 

.(JJJulalJI i— ll Laa-VI 

jjjLujLj 1 976 j»Lc jjaSjj 8 ^jjjs Otjt-u «t_!jLi (_Llo> jij-iLa>» jG Sj-ojj 
j . . (^^J-JjJL-ul «ui»- i-aJl 131 (jJI^.) jVjj i_aJl 235 j-Ll^j Ij-cSLi 

i3j in a \1\ st > L_LJ jjG ^jl '"■'•I taj i ol «(j^-JI 1 J-Jj t \ mi"m t» I J o i ol 3j-aj 

«4_j_]liJ! LjL>. Jj-di ( _ ;r Lj^>.)) I j 1 1 Laij-Lcj i LiL> 25(^1 4jjj La (J-»-aj c^ 3 " 
SjLlaJi,! cjLi! ^j->«JI ijj-fli S jj-uLJI ,j-a Llii 1 50 jus-Ij ^Lc lJ js c^-xlu] 

mi Ti t it-jjL^tlll «LlLc j^jjj (_g i— sjl^J! (jl v^?^ • • 1 " jjLCiII 

(jL^ LxjI tgpl a-L^JI Lll t_jjLa L^JUk V jj^LI ..jj^UJI LujSj ^ 

.. I j " * mi j II j < i .") (_ylll t_ijLjtl!l jLjj-I. t_jLJI i-3j^JI 

j2a - g I a ui ^Glj ^j- 4 ^ lfl1 

rLuV tcJjLalJI ojL4> ^Luij^l J^i-JLS 
3jl_j-C p J. '7"*"' iS-a^LaJI JLij>.VI mJJjI t-lbSLII I j-fl> ,j-a 4j- i n't jju 

p_^_j_ual_a ijr £ I ^_iL^ Jl*i£ . . ^La-uij jj-ujJ . . L^-ilc ^\*\ JL9j . . " g I a j-j^t » 

i»l Jt i nil i»l i m*ill (I i'ij t . * aj) 

IS m5jJj (>«i 
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Lo ■ !j-$Jj iCjLlII! 4SLL«jjj (j!^;L>J! 

S-jj-Aj^j. cjLa^to-l ijJLLa (jl il iojj-jj 

i^j^jj^LII ji_u_u£jt c?- 1 ^ j^ - * -1 ^— ) ^3 J> ' L ^ a_1 J 

jl— £• J}^ »] J— ° d JJ i^a-C 3jl_o II L^-lj_5e JJ 

iiillj fcpaS ' V (jljJaJI (jl ij^>- i(>ua-j i h^VI 

id " -r i ii ilj ol_j^L>. L^la ( _ ;r i-LJ (jjjJI SLp^l CjLaL>. 

il_^3Lljjj>. ( _ ;r a SjjuJJ,! 4-uLuijSLJI L^jLSLLs ^ "jj 

3l_o* (j-u ijr j_oL_uVI ^j-ill jl J^HaJLl I I JLA (j-«J 

p j , I . aj] »| nUtl i_utjj i(j!_jj_>J!j CjLjJI 

Jjj^uJI juIUj V ^pJI (_gl i Autotrophs <L jJuJ! 
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^^.jLjJI p ui-SJI IjUtJ 'J-^' ^-^^-i ' '*"* SjLo 4jI j-a I a I La 

^^jLiJ! p , ,.^tl jf ,ju>. iCjLi^SLii! jjI ^j^*^ j < aj. VI cjLjJI 
i4jjJuJI j I - Heterotrophs SjjJuJI <Lul.} j_lc. oLoLCJI pjj/Li i-Sjjj 

(jL^Lj^lj . . j^s-I jjL^ L$J ^SLj 1 ac 3jLa j-a 4jaLIa J 1 a seJ jf J-J V 

( _ ;t jJI ^ xiLiSJI (_ya I j '"~ • aiZixj 4_tSLI iCjLj! _oj->JI j-a oj^c ^.a p . ..stl | ^jjj 

p 1 .1°, Jli jLu/j i4j!j_JI J_La L^_L^L«-I (jC ^1 I ll^Vl (JJUt 2 ui JJlJj 

Ij i nj a £ L>. JL9 - «Lljj£u cUlj-lLsj - 4j^/ 4 1 _i 3 T p* £-Aa-u-uJ j i jj J fiLSjjJa 

2_lLuJI 1 ajjtMl I aK j-GLpJI Lpo (jl g-jWi 1 L$j! il 1 LujJI 

<_2-Lc. (j"h»" L^L)-"** ' ^W-^* 13 4_l JUu Jl^IIaj La LlLo^LS 4 L^-i*, (j"m«"i 

SLo. o-aLs (jyjJI (Jjj^s^/I LlS-ajj I n K Liji ^jtjjUj . 2jj l^uJI S^m 
dJIij iLjlj_L^. j_a o-Llj*. ^pJI Jjir^LilJI Li! i.-.ii uiS!j LaJ£ icijLuLdl 

4_j_L>JI ^jj-A 4 1 0 j * J ) £_a_r»o (j*J_>JI ijr 3 41^**( ui a 3jl>.j lJJLlA jt * LjLu 

a J_& w I c j i3jl>.I j £ Liii- j-a I 1*11 m L$l£j 1 Lj^*- j-° CjLcjLCJI J^- 3 • • ■^tP^' 

V I CjLiill ( _ ;r 3 Sji^s-jH «LuljjJI CjLjjSLJ.1 ilala. ^1 ^ j 3j 1 ■■ a ^Jijj 

^_aj?o 4_LiJt_A 4_lL>. LiJJIi j^a I i'im^ 4 jl ^o-l>JI ^£ Sj^vjXI 4_ulj^aJI CjL^aSLLLi 

! j^a-L>Jtj CjLjJI oLaj^a j1_i 

SjJLo. 3j£s i.-. 1 ..jl oLiSLCJI j^s 3 alljJll ^1 >iVl Lj>Li. Jaii- 5j£Ls jSL! 

jt La^ tj^ f 1 11 1 1 j_a (ju^HI CjLLa J_La fibt-j-ilajl ijr 3 3jlaj>-^a ^Jj 1 d Lcaje rt 
^■jj-^xJ ,^3 LiJJj-a Ls.L>>j l^^tJOj 4 l^ jlr Ijjlj OS J-^ajtJI lj-* *Uic 
. 4jsjLilII (Jj 1 a aj| ji i(_LuaAll I JLA ( _ ;r 3 <Uaj^5^/ (jloj »" i 1 u La I JLAj 4i_3JL^JI 
I j ■ "tj (j-Lcj 4«Lj_r»JI l_j^Lr»JI oLja^La 4_S_i_a_«JI tijj Till j? p_j 
pj 4 L^_La I i*ii m iJ? j>. jjL^ ^1 ^ a ' aj 4 LjUA^a JJl?c_i ^ jjl (^Ij^aJI ^^Ij-^^J-^I 9 
3-j1>. oLljSLa ^Ue^V 4j£jJI JjLijaJI JaLuIxjl ^ *Lai«JI tljVjL^a 
JLiol p^s-Lso jl 4jji.| ^_aj j-a (Jj^s-I £ LjLs- oL)aS_a ^^£s LiS LCI I j-a 

4_J_>J (^IjjJI ^lj^>-j|j_jJI ( _ ;r 3 <L>.Lajlj 44_lL>J ijr^'j->" ' *° " "* ' ' U-° *jp" 
j_c it" Tlj I j jjl cLtLi^aJI j j La j_a dJUj j^, aie 0**" La p3 4(_$jj>.| 
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f L^Xh^ 1 ij^Jl^j ck^J^i^ (j- 1 ! LS-aJtJ '-^> J - U *>A9 1^* <-£ 

IjjJsL^J! j'^'ll (jLcajl 3j_L4-aj SjjJL>. CjLoj^s <_ 1 1 im'C j'^ i4j! j (jLcuj^L! 
^Lljl ^1 (.g-ijj N 2j i ■■ a d \j ^ i " Laj '(jVI »l a-L«JI 42i>. La (ji 
4-jjLlJJI i "'I a i a II a « J (^Ij^jJI Lg-LyAj (^ (Ji-jG 3jjJL>. 4jj_<I»j SJ^Ijj/ 
(j_c CjI i i 11 L$_i j-_j_a-i w LgaJ I (J_u_a-iJI 4_lLjx, L$_*_ulj ^Lcj i5_i^iijJLl 

(Jj^t-Lj jJa < _ ? _!l_r«J I (jl i ii iVI (ji dJal i ii j J IjLA (j^utj j njLcaJ^lj (jl_j-L>JI 

0 'I aj • jl 4 j i im i"itl 3JaliaJL> 'J^"" ".' J (jj^iica ^1 ^ ■ 23 i ■■ a 

1 LaLaj CjLlIIL^ SjjJLlJI (j3l j ~ j i aj J JLc. L$j (jjAj J iSj-iiLua 
SjijLa p la c I ^ j i aj i_3j i n'q - Jj» j-tl (_£J-U (jr^. - <_3JL^JI I Ju& (jjJLso I jlj 
Sjj-^uj i ii i ^LjjI (^l-^LcoJI J i a flJI ^jls oLLaJLS i_gj.II <_3JL#]I (j^ 4jj uioll 
Lajlj&ja JJLlj JlS ( _ ;t j>- jJj^LjJ I (ii-lLj-cS^TJI » I Jufc (jl £-aj (jLuuVI (j_a 3jj£La 

SjjJLj 3J}Lu/ £Lul ^ >l j n~ i ii a «.Lai«JI <la jir" i n_) JL3 ujjJI ((dJLuSLlII)) (j^. 

1 j se ' 1 (jjiLa-i 4(^1-1111 Jaia^J I (j-o l^lalaje rt jui^ (J_a->o 4_ul i a il 
i f Ij ik> ji S_i_L^j^li? 4jjj) La «" I iCjLiVI j»L>.j] (^ 1 i^jj '<^ijj 
(jl-j ^jlj_lJI vijjLjtJ LoJia£,j i^ii im'C U 3JljJl>JI I j"l A , aj tiJJj) Jijlj J)j i h~j 
^LJaJI 3 lih-^-a VLls-! w ^»"t iSjjIjjJI A, ^.11 ,UI',^~ t 4j>LJI tfjut J)ljj3l 
LgJ-iLJO ( _ ;r -iJ1 4 t lLi3j^1SL!I tLLLajlj Lt-Lajv j-;i-<j_u LgJSjj .<"<! A , ^.tlj ( J$, ,"il|j 
' jl ttUSlaJLa Vj ' 2 Sj a j -t£ JJ-iJ JiS 5>SLaJI JSjsLoj V-4jjJuJI ^-ulj) 

S (jLvujj (_jj LiLu j! iCjLu ( _ ;r 3 LiLjuI j nil II (jjs ^J-tJI I ' ' " 

L^J (j-S>-I i(JLi-><JI g i ii i (jjs ( _ T ifc Vj '^lj-3 (j-o I mim V Sj£LiII (ji j^l jJI 
( _ ;r SLJj i L^Jjl j) SLl>JI ( _ ;r 3 3j)^j>.j^ (Jjj^s^/Ij 1 1 g-Ac Lg-La J^-" Vjj^sI 

LvOj i Lljl J j 1*1 d jlr (jj-i-i-i (^li-Jl (jjjL_o^Ll (_^3jjLu (ji Ju V (jl£^ dJJj) 

.(^L^JI I 'j i a£ (^ CjljL>>jl (j^s »l aUtl 4 fl^Sa. 



(j-lj j I _t (j^i ^>3£1 J-La i_<£jSLII IjLA (jr^C ^-lJ-^> (jj-^' ^^P^' ^^l^ 1 (jr^ 
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IjJl>-j i»l nUtl Lg-uj-S LaJLt^j i3jl>.!j 4-lL>. CjI j 4_>Jj 1 CjLijL£ Cj*L>. 'j»Lc 

ImU jj j<u-uLj i_3^jjti! ^SLSLILa iCjLu ( _ ;r a jl j^p- jl i<j! ^->L±i L^il 
jj-><-!I jij 1 »l a lr j iCjLJ! 1;' »l n\c jj-u j-jL>. Euglena 

iCjLjlj_j_>JI {j 0 jj « 1 ^Vj-Aj iCjLjLtll! {j a 4jjj-Laj ^Vj-A 

<tif |jl i(jruLpJI Ljcj (jSKJI ! j-* (jV '^1 S-"* 1 -^ I *S" 1 (JP" Cr^- La-*^J 
Jlj*_j j«J IjLa , i^ajJI SjLtl 4j| ( _ ;r i«-a-i i4-ulj-o- 3-jJ-*j ^jj£a 

aj a > 4_jl ^j— Lt-d a«L_ljLj_lJI 3_iJjuJ1 «LajjJa ^Jl 4 1j i <M a j LctaXI I JLA 

lilJlLaJ 4j! j! 1 » \j I CjLjLjJ! La L$j j»J-23 (jr^' w \j 1 ^ ^ Jr!-'- 0 -^' £ ^^- <JJ V 

^j_ioj (J-l^jjj LSD I 3jl_a (_Lc (_gjH>>j ^ j ■ aqj Lai i to. I 4jj*JI 4jjLa 

^LuljvVI aJjij . . sLj-j Li_a_ii SJjLU ^1 I jl 1 n 1 a t d j 1 n ."ill jaI UII Cijun 
r I j ■*--■•- 1 1 Cil Jj" < n^LJI ^<u-uLi L$j3jju d j 1 eaj lII 
I jl »lj LajJI 43jLa J-iaJ 4j| »Uj,„,tl (jjLCJI I j-4> 3l_p. ^ Liiajl i_ijjjJI 
3jj_La3 j^l Jjjxjj (j! lilljii JL>Jlj Jj Vj ij»^LlaJI ( _ ;r 3 j»Lj| SJljlI £-»^>J La 
oVIu^jjl. I jLa 1 (Heterotrophic) 2jj .^.tl SjLU ^Ir (jiijju (_gl-3_aLaj 3_ul j_p. 
ij 1 eaa. VI djjj '-. ■ ' ""^J L$->J 1 jj flla.ll CjI Jj" i n^LJI CjIjLi u a c j-LtaJ 

(jLa Ij^Jj . . (Photoautotrophic) S_uj^aJ| SjjJilJI ^1 j Lul_u LoL^ ■ aj j 

C^jJI Lj >S! I isLulj^p. 'LlLs. Lu/Lu/I ^jJt aJJt LLlL>.jj q] JLjLjJI i^Ij-II 

ojj-Us jl^ L^j! . . 3-jJ-La j j j K II SjUI 1 j ur^ 1 "'^ 

^-Us jj ( _ ;r A jl ijLpcVI I j » . >■ » (j| i_pcj djalr <Llu> Jj! ( _ ;r a iJJbj 
aJJt JfLa ^3 CjLjJJIj (jl jjjJI '"'I a i a (j-^ 4JL^3L3 JjJls. tiJLLfli C< i njl 4j| LJ 

.3 U , ,„ , t l olJSLSLII 
>Lj_La ^jVl oLoLSLII ^j^ju ^ I Jljl2ju ji£l ^■ ■■^j j-«^l (jSD 

(_£l . ,5j-jILa fiLLLsLCj 3l_o. ^jLu jjjLSj ^j_jl J T p* (jjL^ ^ J-^-j -^1 * • <( t 

jjj iSymbiasis I 1 j ' j ; 3 • a ' 1 1 (jV.^1 i"j L44JI ji ij^s-VI J-aSLj I -1 jl 

jl . . JL>. )) ijLj_a ijr Lc ^ j^j Lfl>Lj JL>. jj ^ laj i 1 4jlL 3l_j_>JI i> JLA l_Laj>.jJj 

((CjLfLLt-aJI )) JLajtJ L^J^L>. (j^J i(jl J-O.J CjLu "^J^ 0 ^- J ^-*-4-i (^r 31 

.(jl-ijLdl SLo. L^lLc ^j-2j (j^II ^-rH'-i-'h!^' 
CjLjI j-j^>- (jr-^j) ^-tH^J - '''' i—u uJI jjl (jl »l nUII I a uu^l JLaJ 
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2 j I -sJI JLjj>.jJI L-U-SelaJI (j-a Lc^j L&Lj^Li. Q~*.' (jL>-l-i Ct^ U»>kj C-*-^ 3 
I , ,-,IUtlj ; (Zooxanthella) }LilLj L^jj ^-*-uLi Loir l_3j^)-*_Uj 
L^Lj-lj ^r>o LL& 4_ul 3j-=»<JI 4_lL>JI (jl . . cjLjJ! j^-y <— ^jj-*- 0 

Ojufc j^-l (jl nUtl La!jj>.| j_ jr jJ1 t_ljL*jJI Ct~r t'<~iQ)\ J-aJj i4_uLu Lj^Ls. SjLC 
V L_J^tlaJ! (jV !(»>UkII ^ <■-.< iVij lit jlaxj 4j.iLj.j_U i. n Mitt (jx ^JjjVl 
j Cjo^j Jl9j iLJajj-ti-JI £JLA Cjj>o w \p ->.tl ^JjlLajJI 4_lLulj (jl ^t^". , ,. « 

£J>-j-i lilt JL3 i L_ta (j1_(jl£L!l SLo- jjtojj 1 Zi LL Lai i^LjI 4 « ■ eaJ Jjlj (^yji/^LxJ 
(j-Lcj i^jjlxa-jSLtl L^jLLoj (jja 4_uL>.jJ,l i"itl Lj^L>. a 1 seJ L-tlseJaJI (jl 
L^LiJI ( _ ;r 3 (_yLO ui\ 4jS q c (j^i JJJJ jJI (j^Jj-CJI Jj i u£> j I (_-jLj jLc I j i ulj 
( _ ;r J_^3jljj_LSLII jl (j-Sj II (JjiLajJI 4j-LaX. lJ £ (Ji. Ja jLiJI I J j*» i4_ul jj-ntl 
^_Laj 43 1 0-3^J1 (jj-^J * t j^l^ ^Iljju (^y^JI 4j^_UajLtt 4j jLa i ils&JaJI 4j (j^aSLjJ 
hj! i L&jLtojl j I j i iiaxi (jic jlc I i iu hSjJI (jna-j i n^Vl jLc 4jjL>.jJ,l l-j uJI 
(jj_ij_SLtl J j i jl (_5-iLj l_$3^ (J- 5 ^ O"^ d-"-*-" ^-ul-La^Jt dJLLiaJI (jl 
4 ^ ' a ^Jj-aj I JLA 4_Lc (^ f***( i ii ) La_3 i(j^_Ljl£LI1 (j^_J (j\J?e_u_u£^1j 
4 » a 't I (J-iLij (jl edjjja-u 4jLaL>- (jja Goreau JJ^>- . ja-i? jJI j j uiJj 
j i a!i Sj V 4 a i n->. (jjs Ujj>- ^."^1 lS 1 -^' Cr^W"^' dH^'j Cr 1 ' -^tP*-" lH^' 
a\ i ~u\ (j_a 4_oLj_«_l^ jlj_a (JjLiJ ^1 i>IJl»Iu Jj iCjtjLiJI J^LiJ ijr^- 1 ^ 

i_3jj>j jl>. I L-ilsela ij^-ij lilt j (_Lt3 4jJJ Lij_<I/I (_g jJt lj JLi^JI (jl ^^p- c/VJ 
jj j "i La£^ i Lil 3^0- I lAjl LlA _jj (jl ■ ta a. V) Zoochlorella ^Ljj^Kjj jojj/Lj 
jj^jJI jjjij ij .. JaLSLltl jl SjtiJll JjLij (jj> ^oj Jl>.jj (Uj_<il (jl 
^jUt"."^) Ijjl^JI Lj>U- SjSLUI 5_, ,l-,Utl Lj>LiJI (jl (jJJ (jrGtSLoj^ .J 

I \j , ^ 1 1 CjLj^_ij-SLu ^-L* (j-° Vjl'r a (J^_r»o (jl *^t^"; , (j_Ui^.| Li^oJ dJLtju 

(j-Sj 1^3 II (J-j-Lq-lJI 4^1*^ ^ L^jl (_$!.. (j J« i"itl j*\ ( ii) jjitm j*\ i ii (jJJ 

(j_a ^jLltl (j^jj^LII j_u_u£^ jl (j5-iLj jLc ^1 iiLj *il ^oj_u (jl j_j_>JI p i n~w (Ji.1^ 

. *UI jj^S 4jjI jJI jLiJI I jut ^^Lal jla £ya J I i4_ul ^pJI Lj^LiJI j 
(jl ^ i eajj 4_Laj i Ljjj>-jL3 LLaJLa La I (jSL! . . Sj_u£^ (jl! j Jjlj 4Ju-a^Mj 

^ i ■ j 1 j I o ^e_g j^jja ^ 1 1 S> llj ..CjLu i JbtJaJI ^_tjjl ^L-ujl t u^j i Ljljj^- ^ n" LLii Zoo (#) 

) ijl^-pJI ^ (J^O*j (£jj| CjLjJI (^t ..^1^-pJI L_JbtlaJI 
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i«s I) LtajJI i) 4 Laj 1 ■■ lII 4_ul _jj-><JI CjLuLCJ! oJLA (j^j ! JL>. 0^ 
j ■ V. I ^ 1 Lta-iJ « 4 <Lj-LseJ» ^1 <aU tl t^^-t-i t^J-Jl (jl 1 mVI (j-« J_iJL>J1 

. . (jLajJI I JJt (_y£ ijjjjLlL! 4-ugi-aj 3_aJL/-a i_dJj CjJLkj V (ji>. »l oUtl (j-a 

(jL^j^l jl . . jui21a i^jjialJI Lot i^£[Hj_a ^L>»J1 (j^/ iJjJL>»J1 ^tA^^^ 
(jjiL<j/i w I c cjUsj_L>J,! i<lUuJj (jJLiJ! Iju (jl LjjLa LoLtij -jJ-Sj L<-& 

4(^JL>J1 p la i ijr 3 Jj-^jGj (jl Lllo* (jL^ ij^jlitllll jl LjlSlll 1 ^3^2-1 (jy^"-^9 ' f< j k c 

( _ ;r i el A I ", ^- 1 1 Cj1_LjLSLI! L$_j^>o ^ 1 ajjjJI j\j-uj*^\ (j_o j_uSLJ! <_Sjjljj 

jJi_i-a '(jr^- j» I la "' ^-Lo I mi m ^gjJ! (jjL-uV! (^-A 2uJLi»JI (jV .. LtLj^Li. 

• j-j^I jl 4j1_Ju 

J-><-> LaJLuLS ^ maj ■J-J-'V jdj 1 -^' o' J'-'-y ' ^-'- 0 <-^jl-u>j c?"^' (Jjj-^^I (j-C 

oLjj}^ (Jjiaj 1828 ^Lc >L*>3 dLjjuj^ cjLAJ! (^jUV! ^LajSLII 

1 li ^ A , »| n Ir Ij-fJ^ VjL>. liJJi i>JL>.| 2jj .'^»tl ^^jj^o^/l 

djLol£L!l OJ^-" Cr^' Sjj-L^JI oLxjJ^sJt q] JLjI 1 nil ^gljJt !i! njLaJJI 

(jjjl_Ll1 ^Jj S C (j"i i"i* \ La (j^_l Laj!^ (J_t-£sLaJ! JL>J1 (j^J . . Cj LlLjjlJ 1 aJJt 

dJJj j_Loj i4_j_«_L«J! ( _ ;r a 5jj Lali 1 1 jLCa^M ij^j i3jLaL>- jLCal (j^s 
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SJj^Ja Jjj/^Lji 2 Laj ■ cjLjjj^>- j'j^j lSO Polymerization Sj-aJLJI 

(_p-a) 4-jjj 1 j 1 1 nil j sU-Lujij-jJ! CjLljj^>J! (jl Li£ i4-o£LLaj 4SL1I n"i« 
jl 4£L)1 mi" a d Laj ' » CjLjj£L*_o jl «Lj_Lu:1 (_paLaj>.| ^Jt (^c-ll ..(jLiSLJIj (jlaJill 
(jLuijVI LaJlIs JL3 3Lu>JI Jjj^jI ( _ ;r 3 Sj^JLlII 3j£Lz]I tfJLfli (jjtiij ■ ■ aj <i 1 1 a 
l£_jLajj_aJlj OjVI£^Ll!1£) 3 JjJL>- 4 i 1 i <a ±\ j-a jl t 1 i ir-i <_sLJI ( _ ;r 3 I j fl j Laj 

i^jljitJ dilj Laj i£jj^il <j£. Lo-jjs. jja Lul jOjj 

I J l"l 1 1 La I j 1 i2Jal i n ill 3_jLc 2 Laj i uJ Sjj^tjj ^La Lajii^. (jLajJ! (jjs 

ijsi (jLvajV! I ju il . . jui! J! jlsJ! j i^jcI cLLloLlII jl Jj i2j_UaL>JI LuLl 

JJJL>J! I j La 3tJ JlS »l i U 11 (jl Jj ii- mad I J-fl> (j-"jJ • . diLul£LII CjLii^s 
3Jjlj-a ^Si Ij*JlJ JL3 p-fl> Lx-iL£j CjLuLCU 4_LtjjiaJI (j^i-LaljJj! LjOJ-i 
4-L.tUI (j^ i n o sej a p_fl>^ ' Laj>J 1^ jLjVI (j_a «L>.jJ 

' a uiSJIj iS^jjtil (JjL* ' diufu (j£. JjLj I J-A < j ■ "I 1 3-J ijjjjLa^JI J-Ju! 
j4^Jj_Ul3j i<LpJI Lj^ijJI Ljj J^i-jj (jjJ-II 4-ala^liU J^c-JI j!j-<-ul (j-a Jbj-a (j£, 
^fl L$a»j i ii a SLjjxJI (jyjJI 4 »3e-LtaJ I 4_iL!uilII i>J-A ^1 g-LtaHil ^_aL>JI 

I j lj L^a-^ ga * 1 tj)j»_LC La_i£ I J (_^a^E_aHj (jl (j£La_l Laj i4_ii_>JI «L>.Lj_u 
.(jliJI ( _ ;r 3 4i!l LgJ-i *— j Sj£La p la c 2 JLS J j i aa] (_ ;r 3 i—iJLu (_yjJI 
^Lul (jJI Ljj_<i/!j it_jbSLII /jji Jj^iiJI I JL* sU LlaJLS (_gjJI Ji-Jll (jl 
J-^!jJ! ^yfl 4J i(_yLL3j|j^KJI (jLvuj^l «Uic: I LaiLaj! ..(jl ui'tVI ^a JjJ^- ^jj 
t*l n UI I JjsIjla (^ (Jj->«J CjI (_yl!l 3ibJ^>Jlj 4jjjJl!I Cj^till Qji qm 

J CjLoISLII (jjs <LaJljm g^l jj^/I (jlj J i a flJ cr^' j^?"' J-=*<-II I J i tao»j 
(_^aJt_J (_p3jjtjj (jl 1 nlr L-*lj-J i L$j^ uz 3 Ju-m ^^l£LI1 I JUjJ ^e-4-L^aJ (^yAjj 
(j I c jl (JJLkJI (_y3 CjjLso jl ijjjjIjJI j-k-" LjJ 1 ajj JlS (_y^II 
jl ij^l ^Jl (jjs (j^s Jj^>- a ^- > ^_i t_j&Zl\ j-i^ ^ (_y^3J^' O'"^ 

.(_5jJU 1 1 1 nt i(JL»_>JI (j_a 
(_y3 (jl ^^o. it_!jj£Lus (_y3 (jLvajl jl i(jLvajl (_y3 j L3 ^La^l (jVI (jSL«J.I (jjs 
(_y3 J-fjj ^ J-^- 1 ^(jr" l5' J' oi>rP* O- 1 O' j' 'OlaJ (_y3 CjLu jl iCjLu 
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4_j_L>. .^L oJLjV! taj ' '■" (jL_u_ll (j_o *^^>* (jj '(Jj-d-i 3-^' J-lJL^tHjJ 

Jj Sli •■■II 4j (^L-Uj/ LxJ I J m (J I ^J^" 1 ' "_' * I Jl»> I <j^--! ' LA^i*^ Jl2J . . p-«-l 
^^Lc^/I 5J J a. f J i3-^L>. 2 *»l se 1 all (j! CjJLs. (_gjJ! (jSLI i^l 1 ii-v. CjIJl>J (jjs 

LlI j£ jj j! tie 4jjj>- 1 o-i dJjLa p J ' eajJJ iCj^tjJI 0 JLfli 4_t£. a Be 1" (jl 
. . Jj^j j»l jLlo.! ■■(jjjIj^JI I "1 . S3 ■ ■■ a» I -1 gjua w ' a j "j; . 1 j_i^>. . I (jjs (J£ 

(jja (j^sl^LI! (_jjJLl! Ltj-al^iij cj^tjJI ijjla SjLc (j^LJ! (jl 

jja «j_ljI£LjjI£LI! » ( _ ;r aLj/j JL>. I (jl I <LiLl11I oJLfli J-^' O^J ' '-^UJ 

t^i LLtaJI 3jljjj>. Ij-Sj jLLiB (j-oJL^. j-Aj (((j-u^La (^ySLil)) 3jj>.L_o p-*-"j 

^Jt (j-o ..^jjlj l_] (^jJ '. 4-ll 1 11 £j!jj?e_i (j-aJLv (J^j (jj-II CidaJj JjJut£,j 
(jlj_j_flJI Cj*L>. jJils iC-iJjl Cr"^ * liilj i_£jJLUj .5 ^j-jj cJlj 

jjiutj CJJL>.| L^jl jl 1 LuJI ( _ ;r fl> Lx-ll^J . LJila p K" 1 (((j-ajJI J^i-I (jr^ " 

L^L>. j_o jL3 Lj^ii. ^Lol »l gUtl J-><-> (j' ^L^L*- I ul a 1 a 

Jjt : jj* (jLtiVI (J^. ^Jj jls (_g jJI Jlj 1 nil (jSLI . . Llo (jl 1 .1 L«£ njl 1 .i'tl 
,_^yL><J.I d <j iU t;r fli Loj . . SjLa ^3 (jL^ijI jl i(jL^ul ( _ ;r a jLa I uili (jl (jSLx-i 

S (jlj^AJIj (jLjiJ^^L! (j^lj^JI fL^jlJ-^" Jji uU (j-o I i"i Lj 1 11 (_gjJI JLJJL>J! 

.(jjjjij 

< 1 960 ^Lc jl£ cuLSKJI £y* 2Lai~L^JLl ^1 _^Vl Lj>U. j-Lajl jjLAj JjI jl 

(j_a_JjLl (^y-i-oJIJ L-^l **( ( n^J>. J_^_»_4_J (JL>JLI lj_fl> Sjijlj ^-Jj^* ^| 

i t^j^- 1 4-JL>. jj-* ^-J JLu> 4_tL>. O-ijIlS 1 i <Luo L>. 4_u Lua-j^ Cj^Lo Ljlx-ij 4 (__ujj l_La 
^jLj^ ^jLjLjSLlI ^-ajijlj i Cj La yj-u ^a^j£S Li Cj La j_<_u j_a^ j£LI 1j t a j ^Li jIjxujJ Li 
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. ijjjijLs i^jLo • J cl^^j jl it_ij_c.l j^i-l Ljj j-#La 1967 aLc 

1 (jljji3 Ll^iitJ (jL_u_)l L)^L>. ^Lajl 4jr JI i_dj^j^_u 4_*_aL>. (j_« O^J 2 *- Jljl^-A 
^jls 4jIjjJIj 4-lL>JI »l <i Ir (j-a 4c jAJ*-a j^jJI ■ La-pJI \jJt • La 5HJ1 JLaJ 

jj_a 4_JL>. (ji Ijji^Lla iSj-lLL! 4jj^tlll dJJj SjLcLi IjjsLS jl2Jj 'J^y 4-«_aL>. 

CjIjLj (J_i ....-»■ a IjLA (j-u-J-J A(jL-u_)^M (j-« c ^-^ >> M jl JL^tlu jLill 

s UJj>JI ij Laj jM<~.lt j J . ..S'.VI ^ SjljJLjsJ! 4-uL^^I 4jjLi!l 3^i>JI 

..S^LiLlJI ^ « < n t « iJ3 _iLLa_uIo)) t_3J_A (_£l tj i nil ^^^^-(jSLJ ' p ui A N J 

9a I ulSjVI \jJt (jc ' " ■ Ltaae T (j-^' £ ^ t r!-'-^' Oul£^ I jLa 

i I'm uta Llui Jl jiJJI j J>L*^UsVI ^ ji.1 2 Ltg= $11 Sjuj^JI <LlL>JI 

(jl ( _ ;r L»j V liilj (jSLI . .(jljJLill L^litj (j^LJJI ^Ij^JI aIj^-Jj-iI ( _ ;r aj <j^>- 

(jl (jt^j (Jj i Luljj Lj-o (_£ <y* i(jLuuVI ( -5 ic 4_lUJIj 3 jLu^JI (jljJLall 

i^j-i_ol (jl^ f^J^JLH^ ^ l3~?" i nil (jlj-lAJI Cj La^_*_o^_a^j^ a! uidjl 

(j-a 3j jLtXI aLsj (jlj-Lill CjLo^j_u^_oj^ CjJL>.| I J-$Jj i ^ w La Jl c_Jju £_jj-*_ujlj 
(J_J i Jlj>.Ij Cj-3j (^y^ ' dUscJ joJ l_uLa^j_o^_aj)j^ (j^-J • • (jLuuVI Cj La^j_o^_a^£^ 
j^VI (jri < i II ( _ ;r 3_l (jl^s- f_y£ iSjJi^a =Uloj CjIj^S Jju Jlj (^ I (j l (jl 
I ^l*»- ( n Ji^ »1 tjUtl (jl w «j ■ Laj . . (J_uj2_JI (jjic fiLu_ol_iII 5_ij^?tlll a JL^J I JLaLt-£5 
CjIjj^XL CjI m"^H 4_l>.^I^_u fiLLajjj>. (j^ o < IjJL>.|j i3j-u£j Sj-jjLt-^ 

(JaLhIj < nj^ jl iaIj^j-JjjJI CjLuj>JI tfjut (O^J-JJJ < fTJ^ l_3jJtl! j^j? L.L. LJ 

1 Cj La j_i_u J) j^LJ 1 

jj-a J-A» ttjlji^. (Nature New Biology) 1971 ^Lc 3juju>J1 L^jJ^uJJ 

*L*LJI 
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Ju JL>JI *u MitL dil j (j .ijlj ijjLCLIIj ■ hSjVI (jua^JI 3_ii>JI Cjijjj idilj 

LUaj—o J-o-^o ocjL^ jLoJ! d j 1 (j I Lis. jjjl>JI (jSL! 'SjJll j-j^-U jl 

S |J^>JI I JLA 1 (j£LiJ dltlsLi* 4_Lj_>J fiL»_uj i Luljj 

(jV 5jt-3 <LilitJ Oj£Li£ <*_JLi. ^LojjLi ^tjt laxll I jut Jio La ..<jSL! 
jj_a 4_Cj_a_>J,! oJlj* J-aLj C^jL^ L> *\ it ji ijLaJ! I Laa. ^je 1 --j 1 ■■ Cjj£jiSL!l 
1(_Ll2xuiXI sllSLa CjLajjiaj ^1 t_g-Sjj 1 u dll j (jLd L^Lal (jjjijo i»l nUII 
i." 1 I ir^ij (jLjuV! ( _ ;r 3 I . (jSLai 4-ulj^JI (jlalj-a^/l J)Ji£. (jl 4-i^jLi. 

Hjjj_»»( Sj_a CjJtlj-sJI ^ < ~ 1 " ' * Lc£.J) (jSLI i^lj^JI L^oIjj>.^j_i Jji uH 

,3i>o ,_L* : J»l 1 ulll j 

'liL}-*- 0 Jt^ LL°La^ jJjj j I 3 Uji,nt l 4jjw=lIL3 . .fuu 

, p U. 1- I i(j-a-cl t_ijl_>>j ^1 LSjjjij i,_jL>J! Jjj^sI ^jjs 1." 1" j r ( _ ;r a 

L&LLoJlS t_!jLjtlI! jl CjI Jl>.^/I J i nl i h" J^Li. (jja-3 . . I '"'Ijl 1 au ilj 

3_iLL4j ijj-iij^/lj (j 1 ^1 jj lajj id » jILtl CjLjI JlxI! q\ uJjj 1 Lufc 

d M 1 aLdj * J i u 1 1 ' tjtx^aj 1 2Xi rt ^jj^Lc Lu^_lC gtj dJ (jy^-JI Cj!j-iIoJJlI 

<iiisL>JI 4_Ll>JI ^23 (jjl ij»^UaJI ( _ ;r 3 (_gjjcjs La (j^Sjjij V jo^jI 
g J ~" 1 a ~ J ' ^-4-?3~ £1 w I c dhL5- s '-^ 1 i^IjI iJ^H 4l5Lt (jjj! Ji^l (jlj 

( _ ;r jt Lx-ii£j isLi^sLiJI L^ijLx^aJ L^jSjjJa SLpJI (jl JJjJ (1>^ ' ^ dT 

(_p34Jij (jl Llj 1 nj L^jj i4^jJI 4jLc sLSj^J «Lo.!jj>- CjIjUla oSLLLoI Jl^ 

(j^. 3_jj^tjJI ''"'^r jl i^jLlilLi L<u!j Sj^jlI! (jSLI ..jU.ll ji \j ^ a 1 1 

(^Jl ' " ■**'**' ^"j iCj^aSLliSLJI Cj La^aj_oj_a C <\~r ej i<t1j ijLill Cj Lc^o^a 3_iLu_u 
(_gjj| Lxjl i(ji_2_iJ! «t^>-_3 I r lSJ^ Jjs "' * ^ tiilj ^<u ' (jSLI ..CjI_L^>. 
. CUx j Lai (jjJI CjjSjlSJ! CjLLls. CUjSa2u ■ ul JL3 j l_^J I CjLLls. (jl 'Ljjjj 

^JiljjJI ^Ij^.jj_J! ^ cJa. ^pJI 3 ojl 1 .ill 4jjj££LI! 4_Lu»JI L^-Loj 'l?- 5 '^ 

itiA-iJI I j_A 2 jl g-j ljr £j 2 , j U . 1 1 SjjjJI Jj_, 4_j^ '"-!»" 'jLill 3_lL>J 
(jLSL^I ( _ ;r 3 J Jj ^xisljjll jl . iVI I JUt (j I . . oljJLa 4J (3^L»J jj uixll 

h • 1 (J_c (_^^Ji_>iJ (jj^-II (jl m t VI Li^Lj>. (^jJs ^1 1 5j 1 rt fiOlj) uJI J^-jjiaj 

!4iLLiJI oLLl=JI 
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vijj^txl! jutL*_o JjsLnl! cjLla ' dl * . . ! jl>. . . Sj-jj^ • . jIjjJLi (J-£j<-JI 

oJLfli n (jj jJ! »l <iUll (jjs <_SjJ^/l Cj!j_JuC i-l!LLfl>j iCjLlaL>JIj 

1 1 j I .^1 A",t L$-J u^jjCu q\ , ,, i V JL>J! ^ «j ilaj (j^e-ij 

^1 i i .1 LuSLI . .t_iLjSL!l I jut f_y£ I j Ic (-;r ic. (j^tj cjLaLla LuLLs VJj 

ijr lI1 » ijLrtll! ^^^j-^ aJLax! i^jLaJI (^J^eaAJI ijr 5 j^jj>.t ! J_fl> 

fiL_j_L>. ^ o j * n ^_H_ljJ ^ ^1**'"*- rt LSU ^jG_lL>. ^La^l (j-* 3 0 c * l£>-*-* 

joJLc ( _ ;r 3 CjJLso (jjJI (j^ja^iJ! 4_lUjlj Sjjj/I id ij-r it *LlL>. Lfl>l Lj •> * u . 3jLjJL>- 
5_i_L>. tj-i se J J (jV itiJLLjj 0j_fl> ^jJLa <j-u Lt-ila (jjj-oJI £_a-(j! ^_j_>J1j CjLj_l1! 
j-jLu ^jJI- Jjtjtl (_f J-tl ( _ ;r Lc-i_£.ijj <_Sjjj/ j^jG 4-L.aJ L$J V d-jliej 

3J>L^ ^bul (jLCol O^' (j^ <J#^ • •<LJL>J! 1 lljJic L^lxaxi V Ju3 

tJaJI ^JjiL^IlJI cLlLjjlj ^Jljj j < h g <"it1 4I9LL2J! ^^jl^. (_£Jjuj 4jj-*Iij 

jjL^ ! jlj ijtuLjs JL*l>.V! (jSLI . . JLlJJ! ,j-a v'j-^-' I 'ft Lul^j 

juii L&LLaJLS (jy^I^ * ) J^-- t -^^ l£3-*-* ^-J^L*- 1 l>-^ (j' Li i - U JLa i *1 mi tiUj 

jj L^aJI i>JLA (j-^J ij-ifu-JI J j ^ v "^ "^ « Jl^ 3l_j_>J1 ( j r A 3 J_i J_>. 

Lid 

j-*_t.**uJ 1 ^_<jJL>J11 1 Jl_A. ^lj-3l &\ a Lta jj-* 0_il£^J 4<LiIaL^ (jlaj^/1 CjL»_<Cbe_a 

1 11 1 1 5^ ui 1 tl ^ ui itl ^Lc^usco SLtc^ p j UJ t."'!^ ' r* 5 uJl 

1 11 II tfJL^J Sj_j_<Jkl Q^jjlIIj i<L»je-iiaJI fll a uJlj 1 Jl«jJ,I j » i"itlj 
^_ll^Lj_uJI ' 'J ' eaj 1 JljJUX, (Lgj^aLu 4jr b ' J^J^ 3 -^^ (j -1 -*-^ (jl ' 'I ^ 

(jl lj^j_C jl < <i 1 .1 JU3 ^La ji 2 " I 1 all 4 1 mm La 

ja^jl 1 'I i"i 1 p gj La 1 a 1 iLaJLiJLI CjLii^aJI i>JL^J (jj^ lj' (j^-*- 1 SJ^-" dJLLfli 
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. £j_a]| (j-o jLoVI (jjjjj JLa jl (jl JoaJ! 

m£jj 1^ ui 1 Ll_Lu Ljlj L^l ^-1 ^L^jlj-a (j^**' ( n I f**( mi it> j (j^-l .*4_JaL3 ( _p3J^1 
oJ_& LLj-Lc Cj-Ia-j a •.(_)»! ml 1 i_Sa_<j/j i£jj_JI *j ■ a 3t ^ r I J liaa. 3j_<I»j 
5 SjULLj 4jLa 4-uLlujI j_a^La Cjl j L$ji ' r I ' * 1 1 <j-a CjLayLiJ,! 

(JLtie-i £-j_U3jJ.I lj_& cJjLljj ii_dJjJ O-usj-KJ JL3 CjLljjjJI (j^utj (jl 
ClLjaj I V a J Jaj j it ( _ ;r CjG (_^<JI Cj^Liilj_>JI t^yULl I 1 aj] dJLutJ 11 ■ 1 
■ "J ( _ ;r 3 (jj aj sej iSjjLLaJI (jl-^^l JL3»i (j-o (jjUl 8 lj ' '* a* j i 1 r-i 

i_iL>- i^il ^Ir VI j^-^j V SjtAII cj! ^LcsVI (jSD . .j mi j II (ji^.1 (j£, I Jjju 

. d d ■* Lea Jl J_^*JI 
S }lla I jufc JSLi J-LaJu I jLa ..(jSLI 
^Jl ^ mi 1 \ \ ( j_a 4_J^L<_u^ 4_J^Lt_u (j-u 3j-La_U cjiLfl-LgaJl (jl J-LaJij 

jj-jaSij ^1 £J*-JJ ^>.Ll!I mi j II jlj 1 il9 ..CjI_Ll>JI 4laj>o (_gjJI j»ljj>.j|j_i!l 
3j mi 1 ^yfl Laj_L^jjj 1 jl>JI iMelanine (jij^Lj-tl ^-<-uL <-3>«j S^uLuij^ SjLa 
(jljJl_i CjIj mi j w la «" SjjLalLa CjL>-jJlj [^AjJiseHj t jl jj^JI <LtIa «j (jL^jVI 
(JjiLSjuI ( _ ;r a Lx-il r I ' II jl 4jj-a->Jlj »lj a mil uixlla . . lLLI jl^ 43jLiLa 
I J * * ' (jr^J J I~4P* 1-^-^5^ (J^^ ' " Uj itj^-lM^I 3 jl_a ^j-fl 4j^_>o LL 

4 Laj. ^IjJI L^oIjj>.jj_i 4_Ll»- J^Jjjo (jl Jj V (jL£ i^;,!^ CjIj-l^jj 
CjLj-LjjlJI A I Mil mi (J^li. (j-*J 3j-u5J>. L^_La ^J-i- 1 i ^l-^l^ (J-**-^ 

SjLU (jjjSjb CjI_Ll>JI 4iaj. (j^s sLsoLill jjLsjWJI ^j-2j i4j^ij>JI -LoLlo-iS^J] 
(jl-j La J I i(_^ea-l-jj| ( _ ;r j5 gL-Lre-LLaj 1 jjjjJI ( _ ;r 3 SjCiLvu «Lajl j (j^J • • >l jjjjJI 

jja (jSLI . . j M.jtl (jljJf (_jja JjLjJI lj3>Ii>.VI (jjSLJ i^Lu'^l ojSLj dilj 

(jjSilj (jj jjJ-LCJ 'Cr'ljJ jl ^ .'J " * " 'J?*^ L?^ L> 'i OJ^ O' 

La jl (AlbinOj_Lj_JI) (_P^-al (jl 1 niVI ^ j 1 aJ j i^^-^^l (jl^ (j^j^Lill SjLa 
(_P=>jjlj (jl ^jJaj 1 V (J-nAJL 4jV«(j 11 a Mill JJLC» ^<u-ul 4_aL»JI 4_lLc j I Laj 
I Lea-jl JU>-jj V »l mi II 3jUI aJ-it (jl Liii i(J-!Laj VjS q u a uAl ^ u^aJ 
CjLll>JI tfJLA (jl J[aill (_)-aitlaj ..jjkLJI -j LeaJI w ' a J k'tl tf^S-J Ij-^-Ij i4_lLlC 
jjjai 4jljI/^/I (jja Ljj_<I»j 4jL«j>. (j£, ^Jj 5 ! 1 11 U (^yji (j^^LJ.1 ^LuV 4-La-LajJtl 
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Cjj-t-**uTi-i I ijj-u^j-ilJI 4.»-lL^ djjjis CjIjILS i-LaLuo-l O-l^j-ju 



i(Suntan) Sj-tx-a aj n < u p i n ->JI w La «jj LLt-aau] i L|jj_<I»j «!jjjjJ! SjLU 
. jL^t_J! (jjJ^I j) mi ^ > ^ r L^ i nil ■ i - "^ * ^llJl^ 

CjLljj^j. a se i~" L^jLS iCjLlUjl!! (j-a d 1 1 ill i ii ^Ij^JI T - " I 'J .' J i" uiJ 

4-lLjjlj ^J-2jJ iCj! Jj" i n^Li ( _ ;r 3 p laj a tj^^ \*'J ' '-""-^ SjLU (J^jjjJSLI! 

.CjLjJ! ( _ ;r 3 (j-ij-iiaJI (Jjil*!!! 

l^'-a- 1 hi I 4jjLlj Lj^L>. (L&j_j^.j 5_uL>.jJi.! <_ .< uJlj IjJlj^JI Jila) 

i4_ul 3^0* b^L>. clrV g. 1 o I < M L#J (_yjJI (j-ua^jJI CjLlUx. pj i(i_JLaJa 

pji ..(Jj^Vl (jiilj^J! jU^I C^ 3 UV» "Aj '^4*^ Cr'W 

JljjljJ! gj-il! tiili 4j^>L>. iILj^jJ^lJI ^>L«J! <Gjj^.l ^jJ! JjL^I! ^jl21I! 

t_il_iJ! 4_Llj^5 LilJ (_p3j t" i i iij) SjIjjJ! <LuiJuJt pj-J (jjiiaj (_g jJ! 

j '< II cjI_Lj_>JI (jl£L^Li I j S i LlLijcj i>j_lcj Ijla ..ii^tJI ijjut 
(j-o "IjIs- «lj_UaiJI cjI jjILj/^Li ji J^jij^lSLII (jjjSij ,2^. SJjfu^ill 

IjL-jJj (JJ ^ J ' " ^-J-i^J JlJ_CJ ' ^ * ' ■■" J J Ull JUU J-J^J-I (j^_L>. jj^J^-J (J^ 3 L ^J-^ 

I Jl_lj tt. i i (iL-La a j tiaj fiGj-ilij jjJajjjLj J_t£,j i j j <UiaJ jGj i LijLc 
IjL^jj ..CjLjj ( _ ;r i l—i I i ii )l jl i ii t| ( _ ;r 3 

^j^jj^LJI J_u_u£l ijr jLj jLc. dJJii ijr 5 LaJLje-Uuija i ^ J j < ga II (J_lL<uJ1 4_jJLjju ^ 

j i4_jj_ljxj 4_^l_Li ^ i ^ **' 1 <, "1 U CjLj'C i i i 1 1 4j i n^^f 3juJl>. 4-iLajtJ 
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4_j_L>. 4_jLl4-i L^-Lo 3jL>.lj ^e-u^aJ pj tjjLSLlili] J i Li^L>. Sjlc w 

, , ^1 mi t La iii f T I ^yja I ' j La «" I i^L>-jVl ^£ L^H^IjJ j£w4_l 0JLAj i4_J_U_L>. 

£j_Lll j i*ii**i n dlljuj ii_jL£L!l \jjt jjs (jjlll! ujLlII (j^S <t! LiUajjtj Lo ljufcj 

j! Jal Lxjj ^Lc SjLo jjj j j Ljj jls ^juM (jLuoVI j-o j .^Vl jujl>JI 
■ Jjj 1 nil Ijufc »l nUtl Sj ga. (jlr 1 ^j" 1 .' liJ-Ij J£ --J-^' 
^jJI t _J_t-£3 ^jJLJ »1 a U tl 2j 1 ^jy^-II * )L*_i-aJ! jl ^Jl LjJb j jl Ju 

ol J-j jls 3Llt»J! (j! jjllj (j-SL! 1 I ju>- d n V i o p j^* il <— sji^J! I jut 

V 4_j1joJ! «Lj_uJl_LA '"'j se 1 i^JjbJUa cLcj-*_uj I j »j 0 i a rt jjc Lil i a flj 

' a-i *-» I . . Lai JL&i jJia LdJj) I d » 1 uJ ji «LuLsj (jc Jjj-i 

^pitj^u pJLuJI j! (j-LtJ V dilj ,j£LI t^UJI jujj ^! >ii-V! (jl Ijufc ^1 

j_aj_i jLa ->! . U tl ^1 SjuIjjlU pJLxJI 5l>-L>. (j! (^itj Jj 1 ! LiL^ijl 

(J_i^3^j ij_Uai.| (jLuu! (jc a se qjJ 3jUJL>. ((sUojJjj» ^1 LtSJ) nUtl 

\ r ui j II iJjIjLjol pJax ! dilj) jjSLj l^j i n'q l^Jl^JI I juk ^1 *Ui«J! 

4jl |__gt i4jjJuJ! (^jlj) La^JitA g-j-^aj (jLvuj^! (j^ ..^^^V 

^ 4JlL ((^LajJIj)) . . ^jLojJ! 1 JLA ^jL-ujL^ (( LoLaj)) ^-i-LtQJ jj-I 

(jl LijiG Jill jl ..(_jjj>.^! cjUjLSL!! I j I ' (PJI 2jj . v.»tl Sj>m (j^Lc 

jl CjLjj 1 11 tl j\ CjLjj mi ill J^Lj (j I j 1 a 3. j? I JUJL>JI (jLuuVI ^j-r » r-» 
(^jjj idUju J A<" , ,, , a 1 1 jl ^ Ij'^j^JSLII JjiuolJI 4jJLaC l)^/ iCjLyL>JI 
^^ti!l I j)La (jSL! . . I j"l ^" t_l^jj>JI (2>C- £ ^!-'*J Cr^' 1 ntl 43j)La 4J 

ji (jLuij'^l I ^ ft- ii" 1 iu (jl * C?-^' v — ! '-'tHj1>^' ^ jP' (J^J (J^J.'^J 

Sjjj/I ij.Uai.Vl (jLuijVI I jut « Jjo 1 n"» (jjs Jo V j>l . . Luk diljj JjsJO V 

jl i n tJ-LJ d i i n itLt J 0 i n*it1 IjLA (jj-tA-i IjjLsia ,.M3jj>.| (JLii^JI Ctii seia 

S JlJJl^JI 

CjLjJLa . . CjLi^SLjII ^Ij-iI ^j^*; (j^J CjLtlll 3j>^>.jjs I ■ aj| 4jtaiJI 
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j~ 11 0 1 r (jijjj cH-" ^LjLiJJI ,jj> SJLjIa 31a Ijlc) LuJ J^L V 

CjLlj (J^La I j -i ' (j^o ^j"" 5 *' (jt-^ sLt-^Li* CjIj-jj^?o ^ La i ul^j ^->lj mi-»JI 
3jj-LtajtJI j_lc. ^^LaVI aj t sUSLI . . (Pitcher (jjl i .ill jl i La L»l Illj lj j i ..jj jJI 
^>Lol SjLcj ^j-ujjs^/lj '"«! a i uj-AJIj CjljILjill 1 1 ii 4_i£.ljjJI (j-o 
d La j 1 1' * 4_j_Lo*j^ILu CjLi£j-« ^Jl L$Jj^t_ij i(d lj*< Cj1j\_j£jIu JL>. jj (_£jj>.| 
(J^.J i^jLLujj-] (jj-i-U ( _p3L^>>^1 0jJi> (j-«J t4_j_Lj_a^1 (_^>L<3J>.^I ^J^ljcCu 
^j" j * * JL9 jl i( 4jT ilj-L1 CjLjI J^p* «Lt-aL>.) (jl j_j_>JIj (jL_ujV1 (j"n» i CjI_LuJ)j-aJ1 

u l_Lal i ii -v| Jj-lj 4_<_L<_o^/l (_psl_«^>.^/! (jjSLl (jl , ,, i V (j^c-ij 

^^.3 Li! iCjLtill (Jji-ij iCjLLujj-iJI «l_b ( _ ;r 3 dJJj Jjlj Lg-aJLa-"i mil 

(j-C J[j 1 i ii U (^IjjJI j» Ij^>.jj_jJ I L^_ilc (Jja- i ii U CjLLl>JI LLal i ii-v I Lj^Ls. 
(jj^ iflUSlllLal jJj sQJLLal (_psL«j>. I ^1 (oj_lCJ CjIj^LlIII (_gl) « jLs-ijJI » Jjjjo 
iJ7 J\ ^Jj 5 * II 4-j> **(**( t n (J_j (jj La i II £(J-« Vj i^j^tlll ^j" j * 3lj_fl> (j_o ^ J ' 
LLJI j La Lj JL3 J j *~ ■■■II (jl i n'tl (jl ^1 njjIaJI j t_jl J^l j ^jJjlJI J <t3jJ-U 

(j^j-ill LlLls I j_iiuLc (j_i jJI dJLUjI (j^ i"i^> (j^-*Loj 1 j-il^ . • (J^-iLij 

! <(4-LUaUI 

S cLulj-pJIj 4-uLtill oLLujj-jJI (j^. (j i<* i ii i ' ••(jS>-! 
CjLLlj*. (J-SJ-i (_gjJI f^J-J-ll •• I ' eaj 1 liiljj LoJt J-o-so V 

fiLj_Lual (^^paLi^. I (^Jl CjIjHj_l1Ij ^^_u^_a^M ^^Lal (Jj^_=»o *^^T^" . ■■" (^yUll iCjLlIII 
lJ £ CjJLs. Lxj 3jjj/I .. LiLj^ii. (^ CjLLu^jJI L^j (j-Lu (_^<-ll CjLLiIII ^ j ■ eaj I 

1 (jL-uJ^/l (^jJI CjLtlll (j_a w \p '^11 (JjiL^iUjl 4_lL^C CjI_Ll>. 

Jill' ill II dL* ^* AidM bUaf 

(J^ (_fj_L3 i(j^ i i ii II (j_a SjLcj^Ij jl (jOjLo (j-oj-JI t_!jLa£. (jVI a ) 2 1 1 
Jijlj • j ■ ea 3- 2 1 (jL^ij^l j i""i n el Laj ■ ■ .tl =L>-j jjlt'^ ij_Juj J_ji^ i"i 
j-_j_j_4-lJI «4_slj-j>.)) < ** i d j a> I JLiLl j d ■ ^*l jl ^ o t nl jl (__)Ja_jjl jl ^j_ul t_dl_Lfl> 
(. i_m3- jj , '-~'~*-jll jl) (J^JjjlSLII JLs-j jl . . j uioJI «Vj\^J ^£ ij^j ' ^ '*H 
!«i_La_iioXI (jl_u_ul£^ i l- : »-^"l j-i-u» p j l*^j i ( jjjl_Lll (j^_i («LujjlII 4jlLII ^.3J?e-a 4_*3j>.jj 
(jij L^J (0-! (_JjLl.lj »l i ii'sllj >l jJLlI J£^l Mia (^ 4-o.LLaJI 3-aj^l 
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^1 4j£.ljjJI cJj^o ! j^jj £jj ^1 <L>-L>. jj* jl 

ij^_AjJ1 ^-£JJ ' JJ-^ ^ 4>^H5 i( ^Lj| J^- 5 " 1 ^ ^ JJ a ^>-4-i (jK-jLt-ujj CjLiLc. 

cU_oAj Jju <loni% (jt ^1 i4_aL»Ja 4J j-^j>o (jj-lH «43jL)l_oj 4-3e 1 la rt » 
JL3 liUj) 4jLJu Laj « ! J-iJI ji a LitlaJ I p j J " o a • . f-(_ y -£' ^ <j-« (j^L? frj.y"'^ (j^ 
(3-£-Jj i^L«JaJI 3 j <a it^l i.". i ii j I j)l . .j uul\ Jj j_uj 

Jal ui i II (^lll JlaLtaJ! 

itLuj LtaJI jl d j 1 11 n i"itl 4jsliaJ! (j-o J 1 '-" a ^ La i-lJLufc (j-uJ-Ij iSLpJIj Mj^pJIj 

. 4jj_j_>J1 

i_sL2jIj ijjLiJ,! (JLojslj ijjL>J,! - I agj. I ^1 (.g-ljj i_Sjj-u 1 'I i"i ^Li I JLA (J£ 
(jj U , tlj t 4 g i^iLSJI (jLcuu^/l w j~ 'I jJia ija£.LtaJk! (J^-^jj i(jj>.LtajU 

J-al jj-a 1 J*LxLc OijL^ (j_a (jj La-J I 0 JLA £yz ^j^c-i Lo i4_*jL>J! 

.5uj>.LUJI isaJl]! 

(j-lll 3_L*jJ.I djIjUoV! J}L>. (jjs SjL^j^K SJ^Lj/ ^Ltil ^jf ^ 

Jol_4_lt j-jJLj (_3j_*_u i(^_aJ)L3 ^Jj ' ^ a ijr 3 Lo L^_aJU2_u_uj) ^jV! »1 qUtl I j 
i^l mi ^>Ll ^j5-Aj « « ^$jLo* ^5 ^ ui i II 1_aL>. jlu ^^y-iJI 4_La_*HijV1j jl i ntl 
JUS J j ii" 1 .1 1,1 «.Ls_Lc (ji i(_gjJU iLl^jlj-a (-;r l^. ljU>- cL H> c - QJ^"' ' " 

iljLjjj-A tjyi JjJ_i_Ulj j_uJtlII 3 jjHI 4_ulLII « jut (j jiii i -r~iinj 

ijjk in 1 4_j_»_j_j_Li ctiLLcta >. 1 1 n's i^jL-uj^M Li^vL>. ^^jJl I La j-^- {jj 1 2 * ij 

1S4_i£,Lu-£3 ^JjL-ojj L^jJI (2>-*-i 

ja^ILc J-^ljJ LlILc J-^lj (j-o VLla LdJjJ ^Juaj Li£.J) ^i>i^j (_^Jj 

^jLt_uj Lo 4 1j»a_La tjj^-i jj3j a Lsj»c jj-ii ^jLt-uj'^! ^jt L-SjjjtXLs . . c-u^JlIIj 

Jjj-JlL! Cj^Ljj_a jl j lac (Ji>L>- (j-o 'LjJLc c_JLillILi n xj < nVLi 4_U!jl ^1 

..jjrtJ^U! l^VT joJ (jl niil^sJI ,3-a (>u>m oLlo (jJUkJI LilLc < aKj 

C1!LLlj>J! a « J ^La^l (Ji>L>. (jjs liilj) (_5^Lc I— gjjJ 4j!jjJ! sL^/JLut (j^-I 
i(jLcuJjAJ (jrj'jjJI j^^? 1 ^' d JJ I Ijr^ £ ^^-^' 
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Lj^Li. CjLuj>J! Q^*.' JJLi (j-o ^1 ■ 2j i ■■ a lillj ax i"j JlS La 

ii^tj jlaLujsj (_LaL»-a I" i nj <_a! jl&^/I jl <_ajL^J! Ijla £3^1 ^1 iUj 

w I c 3 J_jJU>- CjLj^V j j laj JL3 i_dJ j j_L->-l (j- 0 ^ '(J^?^^ \jJt i. i < uLu Sjj tali a 
Cjj ac i J_$-a» (JlitXI (Jj i ( u ^^ji^. L$-La . . ^-utXI IjLA (J_a-=»o JUkLatXI lLUj ^j^* * 
a * 1 i hj ^jJlj . . «4_jj-La_*J1 CjI_Lj_>J! p i n^-^j^ ui itl 4j!j^aJ! 4_*_uJ_L& 

f_y£ (jVI CjJLs. j 3-1 jjlaus £ LlLc i VLji. Ltj jj » J jl nil! j ( _ ;r 3 liJj'C i"itl 

CjI i n i .ijllj JLaLkJ.1 (_>^utj (J^. i ~ 'j J to JlS SjUJl>. CjLj^V ' ill * i JL>JU I jbt 
i((dJb_Lo^)> dim nj-a ij-t-£a_>J1 V (JLlU (J-u < n (^ylc L$_La ifilijls CjI j i < u 3JlC J_La 
iCjl_Lij>J1 Lp^aJj (^g? Lo»aJj "*l • ^"'J a lc jf**' a IaJ - ^"->- 1 ^ 
joJ 4_u^c »l a i ui Jjuo CjI i ii i ujXI (jX. Jjj-U J^- 3 c^i ■A5 JtJ ^-"-"J 
i Ij-jLc Ij-^i I i it LaLjj^i LuSL! i^iila CjIj i i » j i^.r j_La jJaLiJI (jlr 
^J^, jj-ojJj . . (jVI Jl) Jl»_i La (jjjLt-u 1 ^^rl^ Cj*iL>. L#j t 4 Lu*; ^aj-l J-J-tJ 

! JLo. jl ^Ltji 

L^lsfcja Cil~w jl 'J'^"'i"^ ^jl i n il Ltfclj-i V La-ij 1 4 ' ga i aa seJ a «Ql^_a ^jX. t u-tla 
^_jl_t-ia^>. I j^-HlC jJ » ^a-toil (J_a->o fiQ^V jj-a-3 t^Utj^. l i i uLu CjLH^V 
J_JUclI! jLLj/I .^jjl^jJI)) I folic (jrll ..«4jLL3j|jjiSLII (^Ij-o^l 

. ^J! . . . «4jjJaj>J! CjI_Ll>JI L-t-ixIa . (j . I jjjlijJ! » ^1 . . « 4jjjjiaitjJ I 
La^. i ^ I" < i^l mi V ^a_AJ_ic JLa-r^Jlj 4-se-L^aJI jjjjLl^o ^ji w *^ '^J 
Sj_Uaiej Jj i L^-lIoLu j] uixll a i n ) M^i-a I J-^y ^1 ' LiJL Lc (j^e-i 

JlJuIj i * L#j jilS^ l-^i^3^c ( _ ;r 3-iil! j (jl£^ i4_ut!j iJluL^ I a Kj i ^"j I i ajj a j uuJI 
Laj i^l j i^iVlj CjL)L*jJ!j (^o^I i nil JoLa-il ( _ ;r 3 dJJ j J-^y i4Ji3 

!(jLajJI I i a gjljM ' _i i s i eaa. ' ">lji j i eajelij ^ i'^"^ icll! j 4_ll ui 
ui itl 4J^Lj_oJI i>J_A *l_a i LlJLC ^Lc i i J- J - UJ jS"' * ' LcJLtC jj^ 6 - 1 ^ 
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1 L#j Jjri" 1 nl (ji tVi 1 n" ^a-g-al 1 ii-v I (j^ 1 LaLx-i p j 1 nLZi (jr^JI cr*-5 ip^oLtJaj 
CjI 1 t T1 (_J-!La LaLa_i ' ^jj L^a£ 3j^aa-a ijr ll 4j^_UajtJ1 L^jj^oj-^ (j-° L^Jojoj 

' ■ j U ijjl J_U j 1 ^- - p «-La 11 Jj i 5 rt cJL^^J ' " JLa-uija *LU (jl pj2,j-ij 

t jjjK 1 nil (_L\a) LuLaj 2j3_}jj(_a 4^Ll«-i£ CjLi!?j_a 4-JI I ^aLUsi JLflia . A gS[ III 
t^j-jl^" 1 u\ CjLu (j-* (j'^J-ILr*^! 1 »1 aWtl I j 1 ^l^-**. , ..1 ^^yjJI CjLLujjj-J! ^j^* I 
p^Ltll 5e a (_j.II Lao^LUsIj I *j ^" .".I mJjjs-I Cj|_i£j_a ji i(«L2jLa Sj^Lxj jLla-lJ 
L#£.jajJ ijjjjl L#J J flSuJ Cj L) j|j_Jal. I tfj-fll Jila jjl pj . . jo^jLo. . ( iiLuJ 

V 9 <*LU oLCui 

' d 1 sej j V p3 ' p L^a-fl) _jj-i jj"" ^""1 * I JLA (_J£j 4£cJ! . . Lg-i-uija. L$£,l 

, - iM , X A a} CjLalit_a 
(__hu_l2j (jl C-jJcj (jSLI LlLLc Lcl 1 im 1 11 a (j-"jJ !j-fl> 

4JLj_LaJ! 0 JLO> (jl pj 1 L#j I i a 1 3 G j 1 1 J -tic LiL<iu (_jJ.II j-uLk-ILj (_Ll2xuiXI jJ-sLta 

^jJI JoJ(j (jl ^j'^" ■ V La^ LaLaj i4jJL=>JI LjjLSLs! JaJLa. jj^. (j-ajJI 4l=tC 

I U~, , „l U, (jjaij La ^[z. I jtlUI jj il t 2 ji^UI JLl»-V| SLo- 

(^■3 4_j_uj^?ell]l ^^oJbtJI 1 ^**. 4-IjL^JI CjljLjso^/l (j-* 3 l^J 1^aa^^**i 1 h i ^jl 

Ij-fli - Ij i^ajj I 4£_> uuJI CjV^LxJI oJLfli <_ 1 1 1 nil (jL^ Lajjj 

(jl Qa^jJU p-^_lV ■ ■ p-g-l j U _) ijjl ja^JjitJ ja^aLaiflil jjt iS|_l>JI ^<J_LJ1 
^Jj S * L_a^-« 4_i_Laj jj-* lj-^" ^Lcj ^jt ^1 ^La La» fib) jt-««iljJI Cx-U Sjutil )) 
Lflijjisjl (_ylll <Lj -t^tlj djnUII |_<;jLJkl LlS-aJj Lul pu ii_ij_)_<i]! (iuJL>JI 

^pJI SLpJI ojuk mJjjlshj ^LiiaVI ^1 Ltab dili (jLC! i^jun p^iLp- 
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(J-«1 £J>.JJ ' p ^ 0 c I (J^lsJ 'J L^a^JI ^ Ml it! 2j^_o* (jl 

i<LajJiJLA CjLcL>JUj d j 1 1 n'lllj 4-l3j^JIj id 3Ll>JI 1 

^Palj-aVI (ji Li^ 1 LuLoj ^ ^ilo (j^LLaJt J14C (^u! La^ ija^jLoj ^ 
\jA r.tl'a l( j^c Jjtj Ijj! C.Tji^j JLS jJ! ..4J5KJI j 4jJijSLII j 4jJj>II j "Lj^jiII 
qj I c ji" C^jL£ (jy^JI ^- iLiJyj^LJLl (j-a lilli j_lCJ LjjLtajjj jJlj !j_JjSLIIj 
4_j£ La JLso V L#jV A*^ I jja ^ -1 ■ j tl jl_#j>JI al «_LaJI 

^ <i £a jj-* t ^ tJ ^ ^U-LaJI Jjlj ^j^t3 O-iL^ (^^-Jl (jL_u_)V! tja3 (jl pj 

^Vj-A LvOJ ij^palj— o^/l (JiLo jl mi" )1 jj£. i h 11 2j^_UajtJI Cjlj^iX! 

^La jdl 4jjJuJ! (j-o £j-JI I J-* (<i^jLl>J I j ■ '^"j I j ,%.^-tl j uioJI 

!4jJj>I! c!jLijj£LlI.! i>j^J (jjl 

' u-l^3uj jl n oaJ| 1 i4_JLsj 4_Lulj-tlu j-<s-*-J j jJLo £j-U J-*^ (j I ^ 

dJ (jj-SLj S£ aI «JaJI £3-! (jV 1 Lgjt jj ^ 1 « Ls I (jl ^ ^<^Lc J J-2-a (j-u!j_<iJ! 

(j-SL! 1 jl <j-C VI 1 ^ . ^. ^" (j^II <Jli UaiaJ I (jj^Sj jl i<j-u!j_<iJ! L^AjlolI (Ji-J 

ojla Jjiij J^Lclj jjj^ (j-o till j j-^y La (*-• ' Lj^LiJ! ( _ ;r a 3Ll>JI SjlacI L^ic 
Lb (.g-ijj oj-lcj I jla (J£^ . . L^jJLu/j jl ( _ ;r a L$j«La£ (JiS3j iCjLyj_>J! 

dJLLjj ■ ■ (id i j n 1 11 II (jljJLill (j^JJ ^ i-LX 111 (jlj^ill)) ^j-iijoVI Jill (- n«v 
iiujL>JI (J^Li- I J^VI ^Ir jl 1 1 jut LuLoj I 2 j <ilr 2 aj^> 

LjjL^j> jj-* ^— * p a * rt (ji t^i ..((^IjJI 3 JL*_U » t_£Ljj-*ilJI 

iSjLtiiJI 4_uLui_jSLJ1 CjLjjj^>JI ^j^* 1 a I ' all q I d A 0 c (jl ^j'r ir> . . w 0 tJa^JI 
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I * La « " ljijJ_o \j -1 c I j La c I (j-SLI iSS-iIaj JL>. 3-jlaX. *LajJI ^^fl L$jLjj_<j/J 
' ^ 1 " 56 1 ^ l^tj miJ ' *J J LaJtX 1 4-uLl«i- ^ J1 <J^Lc^1 d Li ' -^"^ 

' *°J J J ^ 1 J-A J-jj— 1 JOJ i4-J0_JJ>JI Lui^lj-aj 1 Tit- 1 a \\ 4jy 3 ^^jJSejjJU 
3jj!j_>J! ISLusLu jJI £)-Lll jjs (j_a ^^liUI QajLiJI ijj £-a dJJju I j mi n" a ijj-ajJI 

<j-a jjLLII (JijJI » (jl 5Jal 1 iuj QajLUI I jut j j uu j Thermodynamics 
1 ((jj-aj-II JJL)" 4-1 S^LjjJI ijr I! ^J T »-4-i ^J^LlLo Jjli-a ^^Laj 
aj ( _ ;r L. jii-a , liia ^LLaj-dLl/ ^L^y^JI j<u^>J!j 
Ljj I a-C I 2_jL#j (jji cUX. J-JJU La jjt jl i(j_ajj| dj j_a I a K i(Jii»JI sU3 Jbjj 

^Jj . ^ t ( j-a I * 1 a idU j • • * i J-& ja L^j- 0 J-^-* « -ft"**" - '"'^ 

^jja JU_uV1 ' u-L^aJb 1 A" ->■ ^Jliuj t[j\jLj^jj]\ j\ (jO ' "II (j-<-u 4jr 3 cL>.^t_ulJ1 
Jl9 ^ 1 11 a -»J1 £>j1 t. i i tUelt] (j*"*"** 4 ^ ' ^ V c ' d "'^ *" (j-* LLaj i4_LaLiuJj «Gjo_o* 

•L^ ' 3' (1ft** 1 II jjL>. 

Ll^-jJo-LSLiJ! sQj_L>- j_2ia i^jJj (jf j iiaj.Vl ^1 . .uVI i—^jjI Jiil 

. . Sl_L>J! (_Lu-u (j-a Jj j 1 ntl I JJt iCjLUj>JIj 4jljaJI ib-uJilA j I i4_^>._aJa-LiII 
£b £^>-<-uj 4-ul_La_i£ J!>Lc I "^J j» j a 1 11 CjLijj£LLa Vj p 1 a-A ^LtLa V 
!j»Lc (-;r IljLa ^1 Lx-ij 180 • La • I SLpJ! Jlaj Ji3 Jj i4j>^gj-j Mill 
^jj_Lo*^p_(Jlj L^aJI ^JjiLaltll cLtlaJLS . . I i 3 " j^T ^LaLc j^Jj ^jl JJ /QJ 

,1 ; i T 1 ,, i<? ^jjSJi ^Lu^VI 

(J_A ^3 ..fibt^Lj ^jJI SjLua jj-* L^-Ij^tIL3 i4j^_o* 4_uLui_j^ ^Lj_i_u 

. S Lj^. t Cj> ' <a 9 j i 1-4^ LifuJ (J^J i L^ILj^_jj>. dJ^ Ll^u 

^_j_ua_u_u a till 4_lLj^. jj-* LJLl 1 (j^jj^LJl J_u_u£^l ^.ilit^ . j VI ,jL_ujVl 
^ La * j j 4 Jl_iJL>J1 ij? _iL<_uj'^l jlj-LaJI 1 JLtt. ijr 5 ^y^J . >» 1 1 ( J_l1^IL11 4_lLjjlJ L>.LLo 
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! j mi 1 1 1 QjtJ Aj^p Jl jb qc (jostoju A3 Jifiiuinll 

j-jJlj 4-uLLa-iSLII 4jaliaJI l_La_L4jj iJal uilllj 4jj-L>JI LLi^ 

4-Ljj£j (^3 'a j ,%.-^Vl j| 1 Lxjt^(^! ..^y^JI « jjsLujJI» 1-cli.lj) 

1 tiU jj L*_u ^bLJI jj j Laj i L*jj-i_u jL-aJI g I flH> I . ' ' """^l 
j Qj ^ a j . ^ >, t \ j . tl jl pj 

Vj Ja_jj_a3 V ijl JtJLaj i_)l 1 .1 t_i 3l_pJI j_i^Lt£. (^i^. J 1 a seJ j 1 aa. VI 
jj^t- 1 11 4 ) a I » ^jj?tlll jj ".J * ' (jJJill t_djJL_u (j£. Ij^u^ ' "I"--' I JL&j . . dalj^l 

a JUt (JjSLa . j l^l->- I Vj (j-ujLj (.^^ UJ a JL9j ' L*jjla I g-Ac Lxj jCil j_tl 
IjiLLm Lxj p-gJ 0 j j ta a j ■ >» 3.VI jl 1 ,1 jVI Ltjjtjt jls SSjjjJI ciitaUJI 

l«(j-l3j 1 11 U i^-^eJ V 4lJlj» IjjSj^-uJ pjj iljJjio£.lj 
g-jla-i ' " ' M-i-o (jitjia i^^_aJLj l-4-u aj JL3 SLpJI (j-o j j 1 a tl oJUfc Jila jl 
..siljLiJI jj)l_t-a_a £^jj_uj 1 a LaJaJ I ^L^HlLi JjJJuj V jL_ujl 5l_o* c_t£. j^lujJ <jl 
(jjJ) itlLIj) I jLtij (J* I*-* 3 * <f I «iUtl L^jJI jjt 1 11 j 3l_o~ Lis. tfJUfc (_L^3 

l_g-Sj"n 1 11 (_g jJI j j 1 a I I I Jut («-IL»JI '.'J* '"J ^^Ltj^J CjLojSLs. (jj^ljj jl 

S Ljl_i£jjji£^ jl Ljjj Lg^seJ ^t-i^a-ia Lt£j t~<t ill £j-til 
»l <i U II (jrtJj ' 1* 3 ' " * »l nUtl jj-tj j^jj^ (J' 1 - 1 ^ J^-° JrP"^' J' j-"*^ 

i"~ Ji^ LL tiJ j_j_u*3 

j_oLa i jjdaj Lt£ ^UJa (j^s 2 g i ..j) 4KL1 Jj?" . ..U jl . uj| j> jjuj jl ,j£LI 
^ i"i iTi V 4jujj>. Sj£La 3jI jjj^jLuj jo^jI j-JaJI (j£. i—a^jjtiLa i £ Lji^. jjJj^o 

la-i ■ V Jj S » tl (jl tiLIj) ■ p j "j ^ Sjol i nil JLjJLfllll j! jLCa^/l £-a 
Jj j ^ Tl L^jjjJa oJLju iLpJI a <4jLc. V d lj i nj al «jaJLa dJJj) ^5 . L^uaJb 
J 5 C J ij^LoA ^c_4J jl 1 m tl IjLA ^j-ij ^^^^11 i^Lc ijr lj_jlj ( j_a J-t^l ^ o**i i nl (_£jJI 

. . 3jLc p la c lj Jjsjv I . . SjLiJI ijJt (jdJjj ijiLi (<si^.J ii_ijL-a J^-^J ' J^'j 
(_gjjl LljLoj 4jiac <_ 1 1 .iLu V (_ylll (_£j^i-^l p j~l J I a j cajJI j mi ill sVj^J jl 
ij»Loj_II (jjljLjJI jl 1 11 1^1 (j_o ^jj Lul tLJI jj^JaJj jGij ''L^ (j"n« 1 

<Luaa jl 1 1 1 jjj lOjLCfli (_Ll>- (JaJi3 ip^ajjj jl g-jlali ■ ■■ I V Lul (j < J J taj 
t j-a)Luaj,a( jl inll tiLULJj 4(j^_u_aJI (j_a 4jLiJ^ij JUlj Cjjj^j Jl9 l_£L^SL1I Jjtl 

Lt ip-AjLSLalj pj&jLJL23j p^£jJjj/j j_JaaJI o'^' J^ 3 ' r*^ i4jjjs 
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ijluuUI Jjn'i in 09 (jfijall 'j i'i'iII 



1 ULa-L^a j-zz-* 5 i4_u_ajij 4_a J_t-aj < )l < a * JjJ_i£,j 1 1*m mi jj i n \ (jt ^1 tali 1 ol 

. L«Io- 4j cjjALa 

£jj-3 ^ j 1 a J (^yl ' ' " II 2-jL«_j^Lj ji (j-GjLo Jjlj :43jjtil 3jJ 

4_i_Lc (jj *C j 1 11 Lju Jj i"tl ' ■' ■ aJI (j-oj • • Li Jj*-aj Ljjjjlkc ^ji 43jjti! 

Cj^Ls-jJIj t^-^l jSLJ! Cf'. J"' '^^J-^' (J^^JJ 'O^' ' tajlaiejj 
J-«-> CjJLa- j 1 11 (_gjJ! jj Laj I la iCjLjjSLU JJ-ia .<-<VI . CjK j i"ij ijLajJI 

...^Jl . ..oLpJI j»jic 
4_iLoj (^-3 SjjjjtJilj . . 4_tlaj (jaj 4 I fl*J ^ .' 1 a I j ua> 2 1 (jLcuj^M (jt 

(Jj <^>V1 ^j i*ii ill t _J_S_atJI (jt jcj i ! JLii \ $ * a (JjL*J! mi t V (_3jL>. jl^j^ ■ 1 aj 1 

isGjjtl. jLl«JI (jl 1 ajVI ^jj2 jia iSjlkJ.! (j^. ^LjL&j Ljj_&jj*. La^Lji-l i M'-^j 

jLSa id jlr VLij ~ j 1 -»j JL3 lLL!j (jLa ti—il < n-w (jjj i_ilj_JoJlj fk LtlaJ I jo^jJIj 
^-jiaj ' j_)-2jtJ 1 (j£LI ii>Ll2c Jlajj V Laj t_iLi aj JLS jl i<_!j_<I/j J^t La I j Sjj 
a ~ Jl 3 CJjIjj 5_3jj>_a 4-xaaja I I n Kj it_^<Sltl (j-a LiLtlal (_u2,j"i 1 n_t (jl 

4_ojl_2JI JLljj-^/I Jj (jl jjijju (j^e-ij .. IjLiI L^-Lo g-j uiJ V dj! j«sj 1 L^jJJ 

(jj La-iJI ( )L?e_i-at 1 n 1 LoLcj . . 4j3jjlU 0J-$J 4jj2,L_ua 4JL&J_a 

^j"i i n 1 V LufcJ . . i-d ! j J ! JJt> (j^, 0**' * La (j-U (Jj-iJl t<l 0 t n J «L<!_l!j (^Jl 

J-A (Jjj «4_«jj^LII ( _ ;r j3 «L»- l_a^ 1 UJ tajj I t_iLaj^j|j JjinJI t—iLaj^sl 

. ))(jj nUj V (jjjJIj t (jj n Uj (jjjJI (_g j" 1 uJ 
S_ajl_SJI JI_lj>.^L3 .. L^_La j_fl-a V 3 ?J?^ fj\c JI^J-l! I j-A LJ j^ J>Sj 
(j_a V (jj£-u_uj t(Jj fljJI Lg-i3 j-Ajjjj icLus^/l L^_i£ ^ aj 3eJ jj 1 ^ ^ ' ^ rt 

jojjiJI 4Jii>. (_c jJLa itLacl-Laj Lai » i*r-i I Lujd Lx-a ji^l d jjj a j"^ ^ j ^ 

^L!La (jj jj aJul I ..cLrcuaLLlI i>jL<u (jVI (jr t>j 44_j_UdLLI (j-^ 1 n rt ">J1 CjIj i i ntl 

(j^j j^t LxjL^ LULc ,_L*j*j (^jJI S_j^j£jjJI JjLu/jJ! (j^i 

(^j-jJL^ 4_jj_j*_i_o 3lj-a (J^L>. (j-o J ^ * 1 (j^ 3 *- 1 L-4jL^ jl 4 Ljjl L^aj ta LuLqj-ti 

.dLaJLiill I fllj^eJ 

5j j a.VI (j_o SjLjI j-J--il ^-J "■ 4^j(jIiSljJV ! » Jj aaJ I «jt CjLjj/L>J! 
^Ij_it (j_o j«-^J ^J-JLjj ' p j * n t. (JUJJ i(jjjL(JI ^j^>-**( 1 11 L^jI . . 4jjjjj-ajJjJI 
f^^-S LjJLj_a^SLII jl lilsejiaJI j»J-><J 4xjJL2j g-jlaj 1 uj VLo 4_utL9jJlj d jl 1 ."ill 
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! j mi 1 1 1 (jjo Aj^p Jl jb qc (jostoju A3 Jiriiuinll 

.ju^Ld! LULc 

. . «L3j-*_U »3 j j « w lg -p g-ijlaj V-(JjjLlJI ^ ^".A" 1 4^ LtiiAJI t 
puJaJlJI pi J-lVI ' j-* J^cr^ Ct^?"" l^^' ^ JJ Cr'! UJ* l ^V a 

jj J j «_t p-glaLjj ja^jiiLaj (^ p-fl>j .. JjJLs- j-J-*J p<3MC I ^ Lai (^Ijjj (_gjJI 

*l>.j j^la L0JL1L3 (i—ijJiilj (3jaill <dJj «3^j^£JI 4jVI i_dJ3 p-g-IL*- 

iSj-aJI SjJLlI! dJJj ^Jc oVI jJI oLjVI j (jLajVI j JLijJI oiJ^-" •• 

SjJuAilll d-oJLLl I a'jJt j-lC. (Jj^s-I <L«-ij jjr"H 1 .1 3-a.sLaJI JLcj-VI pjLu 
(jjjj^j-I! j i"i ~w it_il_j_JuJ!j jl_xj-La llj (Jl a La VI J|j a » 1 Sj-aiX I 4_JL-»JI 
(jl 1 J_A (^j—ulj . . fiLSjJtll (J^_t-al j dj 1 4_Ld_jJL>. fiULLa (jj-i i 1^ 1 11^ CjLa^ U tL) 

d ", a ^ d j j ,", 1 (JLi^^^L! (JjJL«J! t_jju>.j SjLiVlj (jjj iSuJIj (jIsjjlJ! j < a 

4-jJL>J! LiijLj/j (j_o J*TJ 1 " "-d!j 4jLi Laj it—sljVlj Q^lillj ^^LiJI 

jLi_t-aJ1 ^Jj (jl <ULjIo (j_a (jjj uuJlj * ) J_>J1 1 JLAj . . Lul J_i 1*m mi ^- lLC JI ^£ 

L^_i (jj j ulSLi 3 'I j (_L^i (j-o V ..4ijjtll (_L^-I (j-o 43jjlU (J-i-2aJ <— -> I j uillj 

(Jj_«_J 3_3jJLA (j£. (j-tC J ir-1 I JL3 J L^j- V I (jLvoJ^La . . jlj jO-fllj-O. 

! J^Li J^L V tsUkj Ljj 

.cLSjjI tL»se-j3 4jLLi J-o (JjLSjj Jl^ (jLajJI Ij-fli dJLLfli 

ji-Ll!) UjU JLpJLi((Ji. jiia (j .. » 43jj>J.I SjjSLa « Ljjl . . Lpj^jt jj .^i" 

(j^L! ..(jj^jjlj (J^jlIIj (j-aAlil » )ljL>.J r* w ' rt J ^ijr 1 -" * * *L>^-^ 

(_L-*jjla ^(^yjiu '(j^j-II ^jjs d A -1 c L^j' • • ? i_<llSLIIj cjI jiL>J,l (jj| 

<UolaJI jl d j 1 >i LjjJ I jl 4-iSliaJI ^^LlILj ("d^-a ^i!la Oul .. JJJJ L«-C Ojc-JLi 

(j! VI dJLAc Lo (jjl ! jJI ... jJI . ..(jjiiJI jl 5ujjl1II jLiVI jl S-Ls-jJj^iJI jl 

jlj-a» p ^a * « Jj Jut£,j i LjjAuIo (^jjjjIiSLLlVI L 1 ( nL>J1 1 . ta I sej 
Lj_i j j La (jyJ-II ^ J II ^rlc- i-LLaLujtl L-u-aJb J^a . . ) I ^ * K" a 1 < I 0 K* l_Ld> 
)l LUsj^. JJjl '.<- ' 1 "LaU Jj ^~ a n_i£jSLII I j-fl> (jlr j 1 a a. 2 1 (jl 1 nWI 

^fl cUi/Li dJLoLal jj-JJ jjJ-i£.J ij 1 a> VI (jLvujVI Cjj^Jal (^jJI CJj^e-jJI (j£. 
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ijLuuUI J joining lyoi&ll j)M°ill 



Ly jJI 3 o V L^a I I ob ytjLaJ lj ((JjojJ! Jjj-^i ^J^^ '^jLxbljla 

j 1 1 'J-iLj ^L^JLi ^ g-ilc ' t»l o Utl jj-a 4juLu11 JLi^^M 0-£-iL>. 

(J-Lo (jLlU-)^M ' I J Lea ) (jl (jj-i i«l-L)jJa CjLcL_U j^Psj-JlJI J^Cli-uJ J i(J_Ul^. 

jj t^"j ^J3^ J , V 1 jL-oJ^M j ia£ t"?"*" 1 tj J^J-U (J-° • • ^Lfl> j-«I Ct^ -1 
V jLS - t 3mm uJI 3JaLtaJ! (jja Sj uuJI Jlloj i u3 (jS^ i3jJul2**JI (jjij^UI 
4_t*aL>. ( j_oj^Loj *La- i ii >\ '"'jj^ 1 J_A <Ja*i (j-^J t-ix^aj j-ia"2 I j ' ^jj «J jjjs ^-1 

' tula I . . j^c_lI1 jj-uLlI 4 i i Lo jj inili jJs 4 !}LiiJLi d * mi^U ^ o i u**J 

)3jLjJL>J! <Gjjj^> j i *a a. V I (jLjij'^l Sl_o~ I J jJ lajj i " 1 1 i J i i aj dJJj 

j i"i*inj . ^-.tlj Cj!jjtr»JI (Ji-I J LgXa ) a '" a isLt^Lc Ljlj-a 4 La i ul 

V J_i ^ j-L~aJI Bfjj * ' laj * <(p-fl> l_4-iL£j ip^jj-ilij ^^ji^. jjjjLJI I i 5j i n-iJ i j a 

!j-Ua_>J! ^ i*ii 1 1 1 ijr 5 ^lj3j)j^KTI ^J_u_*iIlJ! CjLlLjjlI 5^ i <M a 4^l_La l_^j^x*a ^^j-i^ 

(J Li-a_i^ jJ I (jLxjJ tfj^iajj (jL^u^LI 4_ulj^JI i 111 a i all joSLajJ! 

2 S j a J 1 1 CjLoISLII plr ( Lia-^J^u Jj^jJ. I pu-uja (j "j'ljj !al*i < ,A Atwood JjjjI 

, a Aj. CjLcj^ (j^i 4_ujL>- jjI ^L*ul ^1 i^jJj i^^iaJLi I ajau CjLol^ 
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! j mi 1 1 1 (jjo AjAp Jl jb qc (jostoju as (JinTmnll 



uli lj aiaJ I (j_o i 11^ CjI j la3. ijr 3 j-u_uj (^j-lJI ^juia-JI 4jj^LaIl]1 4_lLajlI1 a Jut 

(_3^_*_o (J_aL£L!l ^j ^ -u aT JI JSj i n"it1 (jL^ itiUj (j_a Vju)iCuajjt^aJ1 ^j'-^J a S (j-^* 
. (jjlA* ^liLo *^t^"; , ,. « ( j^e_t£ iSj-iloLua d AJuOA 'J L_3JujJ1 jLloJ (j_a Lu aI cj 

j-o ^Lljl Jii-a CjLjLjJIj CjLM _j-l>JI ( _ ;r 3 2_j^c,jJJj SjLla-tl Ol a ■ a II (j-u 
^ ill"! m «Gl j) ^Jl (jj-^J ifiULaj ' a ' '■la ^**i 1 ii \ (ji , ,. « j-u£^ ^j-ilij 

ijj i 4jjJL>. \jJt o' • • (J^l £ ^!-"" * L> 1 ^ ^ 4jl3j 0J-$-k> ijr^ 

"jj i a ^ LiJ JJuiJ Cxatsjj iJ^jij^lSLI! LtJjL>. C^r>o Jji-so Sjj-^uj CjV^Ijj/ 
Jjjiso (jjs VjLi j I . ■ 4 I 1 ii ill 4ji^. j» jj-uj-U (_gjill j-Ltsj. VI (jL^uj^l I JLA 
^Lvoj^l (jjlj_jJI jL^j>JI Jlx-i (jl LuIajjLj (jl£^ iS ) aj 1 1 ^j-LtaJI J-ujijJI 4-iL»c 
i_gl)» Cellullase j-j-LJj . .it I «3j_uii. ^tul 2 laj. 4 jlr (Jj- . a (_yjljj ' lajj 
JjS'Lj (jl J>j-i!l ^jU~,,„_. 3JUJI a jut ("UjjVI J^iLi 5U-aLi. 5_Ll»- 

. ! » ( _ ? -<Iut ^11 4aJlL«-i (_£ jjl j<ujj^/l dllj) ^ ta i "I <L»-La jj J i<_ i uia-JI SjLSuj (Jj>^ 
(jl Jus. I ^l_3 i 2 I j i a a 2 1 j ^ . i."i i njt 3j_o-^/l 3j£Li!l tfjutj 

(j-A_4J i_SJug_JI I jut (jl£^ (jlj ijojL^jJLj 3jjj/I ^ i r\ $ j j (J^L^ 'pjdj. 1 ^ j i <aJ 
.! (J^3 (jjs dllj (^1 Ljj-^1 I I 6 "- "I J^J i£wk4 agSa^j 
(j^ 4_uLsJ JJJjl ^-a 4jj£^ |_g J 11(4 se a i a I 27 )j_Ju-aJI ujLjSLII I J-fli (jl 
2_ui j_Lai (j£!j ^oJj i 1 965 j»Lc j j la JUS 2JiljjJ| j 3_>JL>J1 »l qlr j-utl 
^^Jl^tj t_iLjSL!l I jut julj cjjjjJa L^jV ijulj Ltj)^. (ji^. cjjjjj/I j^ 2_;|jjJ| 
(j-LII 3-j-fl-tSLll J^LnJ o^jj-y (<sJ I jut J>.l 

(^pajjLlil (j^e-j l_Lutj)j t^J o hlLl ' la ^ A"Xlj , ^ I j , ^ ^^tj.u ^Lul L^J (j^la-l 
(^ OutJ (j-lII 2_ujJjl!I Sjuxaa-JI (jV idilj) (jjs Jjul (^Jl u^JUjJI I jut (Jjiall 
Cjljuijll I ~Ui- i Ji^-2_i|j^J| 4jj/JLut ( _ ;r 3 4j^jL>.-3j_o.^/I 4_uLaliJI CjIj LmJI 
w -J * * ' ^"^"'^ (j-* '"i > I— ol I J^^* (jin (jl (jA^a-i (j^l-II 4^t_ijfc_t-aJ1 
^ I C (j"n»j (jlj-ajl ^Lljl Lol ij-i^l 4_uj)L>. 4j j i fl> I (jLvajl ^Llil i_3Jut (jl 
Lcj tj i~n itl 4 i n" i n_l V jjsl Ijuji i. i i^i -»J I SjLiuj (JjJ-^'j (j^'j ' "V .'^ 

I^LJaJI dUi^ 
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ijLuuUI J joining lg fliaJI 
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i"i j 5J^1_<j/ ^Lj-iJ 3j_SLaj .. Lj^LiJI dJLLj L^-Lo 

Homo Lufc I jji i ■■ ' (jl U <j^=J Cr^'j glj i^aa. 

*l j uaJ>J\ SJ^LjJ! ..Sapiens V. Chlorophyllus 

mJLl ^^>.^JL) '^j^* til ^JaLill 
js-^jjJ 4LA3 4jL3 (jl cH-* - ..j^-VI (jrnjll 

1 Li_p- ,U,;-»"tU til) j JjLSj jls Molecular genetics 

3j-j_La_>J! Cjj se i tl tjj mi q qUi V jj-* .J J ^ 

<4_j1 ..(jl 1 11 i^Li (_Jj^>.i *j_o l_L& IjljJJj 2 a J 2j t 1 
<j-a i±k:J>j) J-«-uJ^I sLiuaj *_a LaUj JjLOj 
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C-J-lt) d_a.j uA,\ <__k: jLuuVI £x_> ..((jV! dllju Li! jLSi "_j ijljjiu dills 
(jA_L__ ell __>*_ _j-I JJj___ ' ^ ' ^ * (jj-JJ Lj-I^^ 3 * ^ I *'* I jj ' -ullj t ( l_-_-> 
}l__a JjSLII _-3Lj Jj ijJI . .(jjja-ui Vj _r-IL____ Vj (jJJLj^ Vj (j-uj__a 
'jiJ-o _)f LS' ..(lirt-»J! __JI JL-e-aJI J i^LJS jl , njtl ^1 «_JL2JI j i^jrUi-JI 
£e_a w a ' a « J ^**mKj ^yCuj uiJl___ _)1 ^j"*- <^> . . CjI_ j-jju ^ w <•> t JL_ LiA 

(JjJalj-, a Jj__ul__i -Sa^J CT" - " -1-° ^-^J 4£cJI ..(jr_i_LC La rt J (^i-LalLa 

1 u t d A h 4_> 1 u J jj-a Qa__i_ ^Ltia£,V1 _)i l_U_ JL*_ ■ Ta^\I ' , ,. 
SjUs-j J_>.l__Jj . . (jjaJ-*- 0 _J ' (jr-^ * 'U Cj! JL>.j L^LiJ Ij . . Lj^Li. (j-o 
jl 2_j_L*JI CiLij'C < iij-LlLLi I j 1 a x a * 1 J njL^uVI Lj^L>. _^a C ^L** • •3Jls»Ij 
L^-j-Lc ■ la a sej I ^J a j ljJ-<-u jl ' L$i__i_i JJ^j -I ^n' L$J J_*_L- 1 4^jj_£LlJ _* I 
_ T -3a i(___>JI A j I -»JI ^j^Llj'j ( 11 (___b 4-La^L_b 3_La jj__JI _Li-l_ (jr^J ' ^-^^r!^ 

JJJiJ (j^-ll 3__ jj_llj 4_2J_SjJI ,_J_lljJU J_>- ^j^Llj'j lull I J__ _L>-I_ 

3j-><j (Mitochondria Ljjjj£jILLa) _ja_i .-<IU-» ^ I jj-^' a ..3_J_vljJI L^^___ 
_J__ J-u3 (j I *_' I iQajj_-ll J j 1 11^ I (^-jLi j^J *^- a (j^l £ ^J j;,0 J ij's 1 ntl 

^-jl La " I ca-j! 4jJitiIj ..4_ujj^>JI L^jLlT 4jijJI L^j jjJlJ (^ll! 4^LkJI 
Laj_LC j.Ju_i S_ij.ua i L___> Lo_>. I l_U_ 5-o_-a-"i 1 11 a 1 L^LLujjj L_jic j_lL_.'J 
_3jj>. Lll _JlLa_ _)_3La_- _*l i>Ju_ jj-a _JiC _)t jj 1 _u * i Lc _3jJ '"'^ (jr^^ 

(j-x-lj i_ja_Lj V JL_J i ( ___L__a l_^J _)J-SLj JL_ iCj\ aK jluu L_i_J 

(jjs 3_ll Jul . ■ CjI a K II (jjs (jrU^J 3-5^ uV^^W (J"° OJ-^- 1 O' ^jl^" 1 ■■ 1 

Lg__a Lao- U jj_t__.l (Jj-oj L_Uj_Ta 1 jJI. . cL_u_l>. jl 'LhjjI jl 3j^_) jl 
jj^a _4_^j_a ^luLjJ i_)__^sl_>JLj _j_3_>JI i f 1 1 ift-i L^_l . . t j£ j ? u-lil 4_j__ua _*1 

. . 4-Lll mi" a (_p_La_-i 3j^_i (j^ LjiCj_a Ll. L___aL>. *Li__. Juj-l Jv_) J I i(jrt___al_- 
A 1^ , rtj jUm.i _1) L_i^a L^J ^luu _)t . . lJi_l-_uj uluajd ' 5 

_JL_»Jlj (jisLaJLl (j-aj ..CjLLujj-JI I j J 1 1 ■■ ' Lt-uaJ- aJJbj . . 3_3^La_uJ 3j_ui?J 
-^-u—^a-Lllj J-iJu-jJI a uu H 4_U_La^/l _j_sLa_--'1 _)^aSLi _)1 l_U__s 

4_a_L__j ^1 j_i^/l tfj__> (j_a (J^Ltj iCjLLujj^JI jj^s (jrtj^Li <-^^W 

. J-La_ L^JlC V SjjJLa 2JL_ujJ iS_JL_tx 
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j^ot Ld>*L>. I jl VI jl i-Sj-^s- i_gl ^-j la (^ LgJ ,33. V Ribosomes) 

^ .' ^ " J 4 (_3jjGJ ' d j La 3* cLa- 1 u i i_dl_LA (j^J (jl JU V (_£ I i^-iLaJL) 

(jJI 0JL0.I ii_aJJII I J j"£ ^ylll Jjj^jV! J1<i£ dltj ^ I <j I'i a .. L&l Jafc (^lc 
. . d j I -»J1 (^yi (JL>JI i_dJ j£j . . Lajj ^a^cjtj Ij-2j (J I g-^ 3 ^ I 0"^-9 ' d * .' ^ ^ 
. 4_l3 ( __pi_L»_i (_£J-JI l_u^ (j_a 3jJLt-a_a L$j| 
S Jj-i^^M i_iJJj i_gj-JI i—iljll ..(j£J 
1 1 i ( "JjJ Cr-^ (j-*^? ^-"-^ LaLa-l . . A j 1-»JI j-a ^jjs l_flJJll (jl 

jLSLal Sj-SLa (jjSu (jla Jjic jl j-a (jjjjj 1 1 i a 1 na. !>>• ^ j 1 a-jj 

«L>. 31 J ' d La3> p_<_uj-i (_£ jjl j£LaXI (JJLjlII L#jl . . L$3l ^Jb 4_ji_>JI £t-aj 
L^J jjlj J i L^-M-3eJ JJ-*-" 5 1 j-tU (J tiJJ l_o- L?e_a t <L<u?e_<u>J 1 ijr <jj>o Lj£j 
« L^Hd ^£L^t_i )> <J Luaj 1 ^ ' ' 1 i L^jj^j Cj Lujj->J 1 J jjx ^ L^JLj-Ls ^jx. ^Hj 

..(9^)3^1 

. . (_fj^>.| CjLaLLa I 1 j jl ■>■" i ■■ jj JU£,j icLlLJJ! 3l jj (^1 ^j^jjj'ij i ii II 

ui II (jl_3 dJJ JL^ i l_Ls-Ut>si (j-«^3 LAJLac Ij jIj^u^/I p lac I jl LiSLa 
. . L^ILlLua p-^-J cdjl_A 4_uSLa 4_)Lj_4J L^jI . . L$*l 4_lL>JI ^t_a ^5 cU_oAj 
I jl_3i l_aj_<j/j_ajj^ LiJ (Jix-l Sjljl (J^ ..((Cjljljl)) ^1 ^ 1 1 u-2 a 4_ijSUIj 

(_,JI S-aLUsVLi I juk 1 La jjj/jjo 44 (jJUj-SjIjI 44 LaLjjLa-j I aI Lu. — .1 

J I \j£ j j J ir^j i ii (jL^ (jl (_£ I . . (jLcaJ^I (j ii i-v (jl JJlxj (jjjj>.T (j1_aj_<_uj_a 
JjVl ..(Y (jlj jl) i_ya >>-^lj (X (j^l jl) (j^ iUk: (jIUj UjkJo.1 ..(^1 

S Cjl_ajjj/jjij|j£LII jl CjljljVI OJLA ^ i J a ( _ ;r a La ..(jjl 

JSU (jl LLa i-^yjtJI (jSL! iLgjLalj^j-jijj jl L^laJaj. 3jbl JSL! (jl j^ljJI 
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ijluuUI Jjn'i in 09 (jfijall jjjuJI 



Q^uug jl ijLJlI! «^t^a 4jLL4J Li-ii L#jL£ J 1 La (_p30JijJ (_£jj>.| 4jr 1 n 1 
(j1-lLS_a ( _ ;r 3 J^l ji ' '1 1 Lg-i-a Ja^JO (j^JI 3_aL#]l SJjjJI j!j_<j/I CjLiia 

.(10 JSLi) (u^ail Sjj^J.! 

Cj^La- 1 .1 tl I r 3 \-r 1 .1 U CjLajUU j_lC. ^jja- 1 ntl I jut 3 l-r 1 nU 3_uljjJI 

S.sjj*-a 3_lUj«J 

) 1 ^" m a 

. . 3 1 j_i Cj La j_i_u jj£L1 1 , . Cj La j_i_u Cj Lu_>J 1 . ♦ Cj Luj>. 1 
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till j£ . . (jj^LJJ,! jl j-iiajL!l jl i ii ill 3 JL>.j jjjk 4_lL>JI iJluL^ LiSLs . . (jj! 

w I C (_^-£3|j-1lj CjL_Ll_>JI . I J_A (jl p_J . . 2_j|j^J1 3jL>.J jjj 'I ^-4-^^ Cj^L>. 

cjI_<j/Jl^. Ctjijj .. I & 'j 5 c (_j_a cjLi_>JI jj^sIj-Ij iCjl_oj_<j/j_ojij_SL!l 
ir. 1 a A LgjSLJ ( 1 1 JSL<S/) (JjSj is ±^ ^W 3 "^ ^-4^' J^-P MJ^-^Jj^-t!^' 

1 'I a mj 1 JjL^c_a Jj-Ia 4_Jj 4i_SajiLa Cr^'jJ i-kjj_ilu (Jj 4i_dJ jli jJsl j-JI ( _ ;r 3 
. 3l_jj>JI cLiJ « £ Li L_ciJ 1 » 2_jLLa_i ^yJb 4_uLui_j^ < " \ \j a d Ac J 4j jJLa 
p-j 1 L^jI—Lljj. 2 a j A 1 1 1 4jaj_,I/^/| aJJt, ^^ie-i (jl I otlaj ■ ul Lul pj 
DjJt I rl ir-ij? pj i<QAJ (j-o Jajj.jJI j| i4jj£Li (j_o - La-pJI -Sj-flJ Li£ L&Lijij^ 
- I 50 (j-u La-^jljjj 4JL3 (jl 1 ujVI Lj^L>. ,j-a J-£ (^-3 L^J^Ja (jLa iilaSlj uJI 

*j a (j^_ji_a i_sVT 4_ul_aj ijr JI Jl>. Jajj^ailJI I jjt ^i^j 4 1^" 0 j"i i < u I 75 
Jaj^ uib . . 3Ll>JI (j £ t £^iJ>*X\ J^S -SJ^cjJ (j-U^LJI a JJt a I taj 'I (j-aj . . 4jjLuij^ 

(jLsoljLJIj 4 ljl_aj>. jl_a_>JI JajJ-iluJ 4 LlLl_ujl ^yLajLj] fj «**( Ml ] ji « JJJlJ)) (jl_4_uJ^M 

. jJI . . Lijij^Lus i_j^S_iilj 4 LjL>«j jL 

oLSLCJI ( _ ;r ULAJ 44jI jj LuLs Lala > (j-ujj Lufc (jLi^jVI (jl mJI 
' " ) jj d "■ II j 4_£La_4_uj ' " ^ (J S[ mi (j-u-dj . . Jl>.Ij Jtajj-toi Cj JL>. ^3 JL9 

(JjJj p lag I 4,ji>JI SjLs-j (jlr (JjJj < la c I I jutj 4 jJI . . . 4 jlr 2 1 ..U 
! ^JJL>JI 4_uIjl>.jj ' S^SLaJI 3jL>.j jjr^ I 1 eaJ I 

(^jJI . . (jl ^-;»^>* §1 CjLu * )^j£Lus jl (jjjjj-i£ (j_a Llajj-tlo lLLJ j Jjlj JL>. 

4tJliL!aj 1-sJ.I (jjs tJliV^I 1 .illj ^1 ^j^/l (j^j^La p ■ eaJ (jylll S^LiaJI ijJLik j^s-T 
^jU", , ,." V jj Jjg. . . 4^^jjSLlI^I oLij'C ( .ij^SLlILi 4Jaj_»lu^/l a jut jjj all (jl JLi 
to Jajlj-4l*J1 (jV ..oLlIII (j_a (jl^j_>Jl (j_a (jl i u iVI Jajj-tlo (j_j| (jl 
I jj'a (jl ^-jlaj 1 ■■ ' V Llii »j iUj 4j_ikLIiiJI ( _ ;r 3 I j L^aju (jjs (Jj^s^/I (3^= 

(jjjj (jSL! 4 d \-r 1 nil I tlaSlj ui Jiuili dJJ j ( _ ;r 3 L^Jilo 4(jJaLJI Mjjjjcj La 
' J J T 1 ""'^ j^ 1 ?" Cr^ Jajj_<iJI jjl La L$j3jju jj^-Jj 1 1 g-llc (_Lt=-" La JJLso 

1 j-j_a_ij £_a_4_uj J^JulCJ 

4j_iillCi J tkal LL& JUJI (jL^ (jl j 44_uljjJ| JlLj^VI j^a JUJI di! j£j 

tljLaj^j l^jjlr i.-.l-r 1 .1 ^^ill 2Jajj4/VL9 ..2^jJI 4jLc 4i^j SJajJl/Vl (jV 
(j^j>La (j_a S^li^" "j-* 6^- (J 1 ^^ ^ j' i4itLa 2_jli. ^ *lj-<-4i-(j L^VI 
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ijluuUI Jjn'i in 09 ^n.l.aJI 'j I'i'ill 



Llj^Ls Lot . . ^jj>. t i_Lij!j^u ^"1 1 11I CjL>.I i 11 a (j-*- 41 ^ Cr^" w ^ ' ! J 
4 % j it ^ I c I &l jjj 1 i5j LmjJI 4-lL>J! Sljj ( _ ;r 3 =LLaLd! 4iaj_»i^M 

(_g jJ! joJUJ! I jut ^JLa-" i .") (_yjJI <jii' Cj! JL>.j (j-o SjLs-J j» jSLuJ I J 

Q^-lL« (j_a *!j^>- 1 4jjj/ ( _ ;r A £ ^4 ;> • Cr^ £ ^'j->" I TiUj-tl/i (jjj (ji i^lj_>JI 
^Jj sLl^-La l^j-Ljj & I -1 £-1 La jj ujlb itiJJj '^J-? 1 ^ Lh* *3~?" (JL^ri^-* 

La CjLajU 11 1 " 1 ij " H d LiLI j * . jH>i-lLU1 (JJjl 4 

! (L^Jlju <l«jL3 4jjSLo (jjjS^J w aSLi 
.(12) JSLi Sj-iLi lJsJI 150 

d ♦ I ( n d Ac ^Jj3- I n )J <3jUU j^)^ ^fj- 1 V 4j^Ji3 (jyjljj ^ sa i> J ^' I JJ^^ ? ^^-^J 

cl_j_L>. LgJ-i_4j£jjJ I ^ Laj i iU CjUjL^ (^yjtj-jLajJ I a ui 

(_gjJL90 ctLsj-iil j^jlaJI Lj^LiJj ' ^j" "j" ' 1 " 3^ l-^J^Ja 4iaj_<I/l L&Lj^Li. (j-o 
CjJl2jljj j^LCII ( _ ;r 2jj! I n laj i lj" i ii 60 ^1 ' La i I ( _ ;r 3 L^-Lo (J^ 

jl i80 (jj^-' L - 1 -^ ••(Jj-Lal i"il ^LL>.I , , r- ij cCocjjijIj oLj^Ls. 

.jJI ..Ij^jli^, 130 j? , 100 

! $$fcm yjti . . lujiJf jit 
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Lg-J J_J JlJ 2 tj j ujjjj (jjljj J-O^l (Jl (j «-ulsJ . J'^ Lj] JJlC V 

^oJL*J1 »l o If jJLl jjSU i L>Laij J a La 11 '*» . I ilj-r i uJ 3j^>-i I TiUj-tl/l 

I j * " ( _ 3 -iJI LaVl j^JJ L$£.L>.jL> VJ 3_u|j^I| SJajji^/l Jji uu t jj»jU", , ,.j V 
j ir^il (-;r jJI L^3l _jj JUJLajJLi jl . . 3_pJI 4_lL>JI til! j_i Jj^aJij . .cJj^. JL3 
L$_i j_j_*H3 4-a-ua (j^o L«j3 . . jj JlXI (J-ajtll J I ij£Litl j-ll st-iLix-! 

<■" 1 1 » i ii jJL»-a >j^>- 4-ulj_jJI I g-ilaj uil jl I ^ EaJj (jr^ '1 'Ol^jiiiXI 

(_jjJ! ClLo-L^aJI jl cLoj^aJ! (jx. cLii^il! iLuajj (jl Jj V pj d a i all liJJj 4-lLc 
^_lJ1 4-La-S-lJl ui tl 4JLLa_Ltl jiAi 1 5^ J * t ga JL>. d 5 La * a L^-illj 

S_iLiL*j I i eaj] ( _ ;r fl> jl (_fjj>.i SjLjjj i4l«j>. 4jlj-J j-UsjjJ iJjs-^JI (j-u I j « i eaJ 
j| ^^jLc.^/! '"'Ij uic 'Lji^. (Jj- i ii" JL3 mJ j-JI Jj-r i ullll Jajj_»lu (_j-Lc (J-»-al jjill 
LgJ_Lta-b jj-o J_i V (jLi? 1 1 j jl 5_jic.i J-CJI ~ j i aj (jt^J i2 j?j i uJ-LI jJaill 
( j_ J 5 j_j>.VI ^ ta 2 LI ? Jl_i_i pjj . . 1 *m mi 4_La i n" V (J_t-aLoj Lfl>jjL-t_i 

. I j£Lfl>j 4_lIc^/I w ■ "j 1 1 
d jj £ ^j_jIj^J1 iLa-Jj uiJ I (jl jj i ga **' * (jl ^ ^ Lalj ■ ) 3j-_j_j^JI ^j-u-qj ^JLcj 
. . 4_Lp* L^-iA-uiJ 4jL5-LuijQ <Lc^Ia^q fji? tS^JLstja <Liilj^ c-jLa^Ltja {jwa cljl ^jt^ ^ ^ 
w I c p j "j ta j i ■■ i (O-^-iV i j La >■ II »l o-IjJI sLul! CjIjLi CjI_Ll>JI oJLfli (^i^-J 
L^_L-ajj i(^yLit_a ^^i^- (j-* L$-i-« *ljj>*t ' Q^juJeu ' ; cUoj-i-o^l 
^jJI La >JI 4_j_«_LII (_jjJLa ^ I c C^jlSj Jjt ..jj>.VI 4iaj_<I/l ^jjs 

S tjLoJJI I j-4 ^ «Ui«JI I g j < l_t 

'JU 0 c ^L^* p-J * L^-S-uljU tjLc 1 ji i Lfl>1 w ' "J 1 d l"r i n a ctLaj-iloi oi * 
V 4_j_jI^jIIlC 4_Sjj-Laj L^Ij ta J J-j-*-i p3 i^ljj>.| (^Jl i_Lajlj-*_o]l i>J_fl> * tjLij 

l_LjjJ (jj ^ J ' " -1J * c tgj j 1 <<t^1 uLljI^_JlJI ^LaL^ll pjk. S ^-a p^**' ' ■■" 
L^ll o i ill j i aj V jj J-lCJ iJjLLILi (JjL>JI I j j a ■ La baej mJ| . . d ij-r its 4iaj_£ul 
La Ij—lIlSLs i 1 i * Ij-ai (J-^ I J I ' Q J J fj q mi ^jt w *^ '^J • • (jr" 1 -* 

qjj " j _t V I jLu-La i4_ljIjj 4iaj_<I/I I j"l A , aj LJluJ CjLajiiJ,! Ji? O-alj 
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ijluuUI Jjn'i in 09 lydiaJI '3 Til 1 1 



j_uu LjjLa icJJilJL! jlirijbj LjJ jjls lj>La ijJI .. jJI ..tiLjJI jfjjL^jjLJ! 

^Jj**- 1 n**<l1 Jsajlj^o J -4- ^ J ' (1>^ * * ^ LiL>Ji V i IjLluj ^j^tjJ ijj^jl Lo T li tw 

! (j^J! <>jLCJI "W^ 3 >L>-Jlj (j^ijJ SLajijjiJi.! 

filLsj-tHiVI 0 (jLuu J I JU_o^/ (jr^JJ ^dj^" (J~* J ***' 1 L)' (J^- 4 - 1 

^Llj! (^yi Lis. dJJj) J-a-y J-^J S(jL>>j jLJ! jl (jLjijVI Cil a ■ a fjS joSLajj 

jJa 4jJL>J! t—ijLstll! (_yuLjh . . joju . . S dll j j I I jut (j-o cjLoj^j Jjuo 3J^L<j/ 

jI_oj_L_lj_uI i _ r JLl_C Jt^JLjl I 975 ^L-^ (J-* J— C?"^ 

(^i^. V i^j-al! ^Usjll I jut 3 i'Ii^LU 1 LujjiijlLSLi 

, -il al ; 1 1 ojI£j iCjLojSLs'JIj ^^»Lc^/l JLs-JJ (jJ^SLAtl qjz \~< <i a I ■ aj I 
JL±j>. \ » j tl . . <L«3L>. jjjjJJll jl taj.Vlj iSjjjUa ' -1 1 .^<~SHj i4.Li.Lj/ 

d I , >. Lai ♦ <>> 1 (33^ 4j_liaJ1 L$J?EjLij (ji ^Usjlj iCj^fcjJI jlj (j"t 1 u\ 

^jl^^j iLlj 3e 1 tl i * I 1 J Cll Llui c^-Lto t j ^ -Q-U Q-ja 4_jl i4jLu_uJI Ljj?ejLlj 

(jl <>SL4J La 4ill VI joitj V j)l i^IjjJI Lfc3L>>. JjJl-uJI J J^J^' ■=! j \ f 
L_4Jjj l iSj ' ^ 0 " ^ w I c t tjl ' aa rt jj^ 3 «3JjjtXI)) CjL3^L>JLI aJJt 0j->^ 

Ijjo Vj jo^ls >La it_^j£LII Ijut >Lp-' ^ . n~<_t «Lij ^l i^jiJj 

ijo^_l1c 4_iLajJI (jlajij i^jj^tj JjJijo I^jIcI »l nUtl (j^t; ,jSL! 

LaJLuC iiJLs. I g l"i a LoLu ..^IjjJI ^1 <b 3j)^,j ijal«JI 4-uiSLi ( _ ;r A Lul 

(j^^2JI ljr £ » I n I < 1 1 j /aLtil J)L^5jJ.Lj (jjjjjjj Lijljjl 4 1 nji'CII JLs-J 

m 

jJi-jG jj\ \jj-£i£.\ lil iz ljr ud\ (JjiAj (jVI »1 oUTI JjlS Jl^Jj * ijr tlu (jr^- 
dJJ!i jj-* * * f ^'*MJ jqJ-»-I1 j^jJI ^y-Lt-U ^^^j-^u p ^ ' »Q \ Lea*L>. 1 jj-a pJ-»J1 (J_u_l! (J-uLjl 
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»l nUtl L#j ^ ^JL (_^<JI SjJaiJI 4_u>iILi IjjLLaj Ij jLajs iCj! j i i > ■ 1 dU j (J^a jJi^. 

, - J \j< ^ (j-lj JjaXa-JI CjLtLvc '"'j"-; w ' a ■ I J 1 (jtS 4jgiaJI CjLloL>JI 
(j-a <GJbj-a (jic 0 iSiaeJ Sj-ajJI Lajl^j lOLoLCD 3 aJljJU ^j^jVl ,j-a Lj}L>JI 
(jl» ^LjLsj I JJl^-o ^jJj I J-^-Ij i ^ J-oLk-o (j-a ^ J- 0 ^ 0 *Wj 

j| t Lla 4jjj_£JI (_LaL«Jl! aJJb (j-a I nlf (jl (j^-«-l IjLa L-Sjjj OJU>.J 4ill 

(j I La U Lajj jl i Lv^ic 4J JL»-J (jl JLs-I ^tlaj i uJ V j_aJLa «LlJ LflLg ^J-ieJ 
(j * i ii 1 (J_A ;< (_L^ajlJ (j-iu^lj^ SjLaJtJI (J^l i n**( \ . . 1 «(J^£,» La^j L$_La 

Lg-Li 3-j i 4_jJ Lj_>J I (j< " mi *C tlj.3 ^'ju '— iJj- 0 (oi^- (jj^>i ' (^1 Lis. »l aUtl 

((IS ja_tjtj>JI (^jJI t. i itsJU (jl (jy^II Jl)^t_JI (J^L>. (j_a cLjlsIj 4JLpL> 

Vji j j « isLj-uij V L«_l9 (Ji-jGj (jL^ (^jjZj^IjlS (jl cLl3 i 'I i"i V Lxjs (j^Jj 
4_jI (_ylc-l g-jjf i4_3^L^JI iij^txll tfJLA ,jji (JjjulII (JTj-«AI "-^J^ * LhP"'J 

Ll^ i4_2_U3JLll 4_0* ^J^-laJI (j n ( n^U i * Q j 3 ^£ ^Ljl_A ^JJ LaJ Cj J_>U l_3^J_u-(J L>. 

(jl (^yJL^JI (_gj uioJI (_Li«J! g-j^i ' "_' * ^''j'-? 0 ! 3-^ ~" ' c^i LojJD lX£ L^jl 
I j_^J . . L^al jutlj I j I . , ,. 4j LjJjj jl i LajI I j j i im jl i LaljJLo t_4£. j" i nj 

. »l <iUtl j<i^j La jJLaj (^yjiyLj^ ja^j V (JL>JU I j-A (jLa 

p i ii^ (j_u_uj CjJijLa JLu J : J j )-^ j^Ii^jJI (Jil-a I JL>.lj (_^J-1 J-^' * <-lL>« (j-°J 

(jjLij 4jSj^xVI (jLa-j uu-j a 4j<-aLaj ( Ljjj-^J^u jj£uX I ) iLaj^jJI CjLcjLCJI j«JLc 

^sJj i3JljJU>> ' "'I a i a l_4_iL_u£l s ■ L!>L>JI CjLijSLs ' La L> L^j jtC'u LJ ^JI 
. . S (jj^l (j-a • • SaLpJI L-tJt La : (J^ LjijI Lul J (^yiLt^cJ icAajs. Laj LtjjLCjJ 
I r IjjLS w i u a j ( _ r -i-jl .. i CjLSjJiil ajtjjia (^^jfc La ..S (j^SLII La 
tiJjLi/! (jl g-llalmTj .d.cLiJI (_gjj , ,i a ^Jl ^m^^ej ^1 tuLlL>.VI tlJIj^l 
iJojJa^s_a Ljl_3 IjL^Jj ..CjLiLs.'^I a «_) ( _ ;r Lc (Jj i aaj«Jlj <lLoj/^/l 4^,1 j ir-i 
j_j_lJljj JaJ-j. (_gl) 4_ulLII tfJLflij i L^j j^Lajlj 4_utill OJLA (jjjjLal Lilj 4-i^Li. 
d uiAj (-djjLjJ (jL_aj^/1 ( u (^y^ (Jlujlu (_^j-j^ fiLmJ (j_a (Li^L>J1 pi a i a 

il^ej (jl : JLaj (^yiaJLA (j^Lc Ji^-I (_Li--l lil Jilj-ll (_3jjj/ (_ylll --J^l 
a is La j_uSj (jj-^j 5ijLa jl Laa. I ^1 (_gjjj 4_uIj^JI 4laj_<I/VI (J-i^5J 
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(j£LI . . lij ^c-JI aJ-it (JiLo Jjjju ^ JLC £-«Iij>J,l jlj . <_SjL»-a (j-o I ir 

(jl Jjj-i V Lul)) JLsj J-^^ (j'-*-"- 1 ! (J^- 5 '-^l d ^J^ 3, (j Lj 1 aj 1 ■■ 

(_ 7 aJI 4-uj/Lu/^M lLIs! JJt\ (jlj i«LlL>J! (jc I JUt (j-a J-^' I'j i"i p U~n J I i_3jju 

Lu-uLaJLiI (jl : (JjJLJ dOjL&JLu jjj^jJI ^jtaXmJj ^" d J^J^JJ.'^ joJa-J! 
jLcujVI Jj .'--At Lu/L-ul La.il iCjLlSjlJI C^jI^ La^a d-^S LcS^Ltajlj i^JLkJ! 

Ji* ulj ^yAj June Goodfield j_Lij)j^>. jj-a- . J> Jii-a SjLs-lj (^jIj j<u 

Lq 

43jj>J.I L^J^ii- (j^s Jajjuaj j_uLta ^1 ^Lbtj (_L*J ..3 (_LaL«Ji,l (Ji-I-S 

..S Cjlj-aLHI ji i_2ljufcVI ojufc 4-a-L3 (jlr L$J jaSLaj ( _ ;r SL! 1 <i jl I 

4_jJ| 4j3j_tuj oLsol (_g| ^3 4jLuL>JI (j£. ijlije-i-j ( _ ;r $-!1 (3 s " (j-o 4_u& jLcujI (_£2 
(j_o M—Jj 5 ! 1 11 aj . . S L^Sjju VI LJ J , >.aVI ^j^ >LlJu I dJLufc j_L&J . . S d-fr>- jjj 
(jJuu C^jL£ 1 1 j a j ■ ta J j LgJoLuiulj iiajx-JI J_l»I/jj OJ^d 

. . S»l gUtl (j^s (j-ui! LJJ.I (ji^. cr^' 4jjj/LU! oLijJL«JI ^^Jt '^jj^"* - i.* 

lilj ..SLjj^)_U3 dJJj) jl^ pjUJI ( _ ;r 3 I j >■ i (_JJLaj 4-^/1 j 1 nil jjj) jjk Laj 
(O^Le^s ^Lj! (^Jl tii!j Lb Ji^jij iJaLxajVI ^ ,3^1 I i-A 5JjjJI 1.-. i.ijLa 

.^cJI ..«Sdji>iLl,l jj^^JLJI (jgLXtaaJI 
JjjJI ji ^ j se 1^1 . . Lajj_jj La (JjtAJLi L^J 2 -»■ ■ V-tl oJut jl j^l ^Ilj 

jjjsVI oJUk (_)iL<a-3 i L^la Jjla JL>- (_£ jjj/i L^j 1 n" joJ 4jJaL9 4_ujj>JI 
3jj_i 3_j| 1 » I iia-flj I jlj-c (j-a SjLjI j-j^I (jj ^" 1 "J iJluL^ LjJSL! .. I j o J~ V 
jjt La : LLuLj. (jja (Jjl 1 ."ill ^1 Lt^J) LulSjG L^jl lii-ui Vj i(_fjj>.! 4_ij>. jjSj 
(^jl ^**'**' 1 (J-Aj • • Scb-aL>. jLt_ujVI (J-lSxi rt j 4_aLc 4_o^ ^a-LjJI Jl) ^t_JI j J 1 ^ rt 
CjLljL^ (J-iiitj jl ^Lljl ( _ ;r 3 jjj^LaJUi isl nUtl ^Lai SLl>JI jlj_uil 

^ 3 3> (jJiLa-l (J-Aj « • S L_L»_a ' *J ' ' '■ ' * * * L^jLaj-a (^j-A Laj , . S3 J_l JL>. 

(^Jais-aJuJ tj 1 (^jJI cLcj-i_uj g^j^iajj jL_ujjAJ (^yjlj^JI ^^Ljj^JI ^Sl^tllll 

. jJI ..S ^LjJI jLcujVI Qja LliSc (_^jl jLcajl (_g|-«(jLaj_ijjj/)) dllj) jj£, 
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(J^tA ^jj^ J I i(_^>- ^Ljij'^ i_l jjaj a (_<la (jlSLa CjLa ^Li^u^ I <i jl i ii Lois ^iLa 
j— i L-L. t -3 4_jLj_4_i L-Ajl i"f lj t4jj mi i II ^Ltia£,V1 j-ujlj ^jl w *J '^J i£tJI ,.4_l1^ 
j» ^1«JI £tjjLj ( _ ;r 3 I Jl>- 3_al_$JI CjljLjo^M (jjs J-p-»J Mia CjIjI j i nil jLi£. «^t^a 
jLm jl) jLs-J (jjjLJI ^Ljjjtl lLL! j i_! JL>- JLaJj . ^laJlj 4aglaJI 

jjtj) » I Lac V I icljj w Jail jl . V.WI | jut ^jSU . . '"■ i "t-p 

3 i ; tb jJ^La ^l>&l V ol j-aVl ^ j_ai (JL>. Sj? ^ }La£ ^ 

(^ic ijabL>Jj i -ilj^VLi w se i aj SLpJI (j! i^gl i^W fj-^' 'U5^l) SListU 

4 J_1JlJ>. (J I n M ( _p3^JLJ CjLa jj-O (1>^ 4(^_lM_LLl ^^-l tjl^ J Ui ill Cj^_a-> ..^j^-lVI 

ijljjJLi LiLo-l (J-2-«-JI ' i -*" JJ- 3 ' liilUs i^^lj^J! 4-a!jj>.j|j_] 4jl=>j_<Iui 

«G_Ljt w I c j»j-J-!l C"^ 5 " ^-'<a ''''' 1 *-h3^ lJt!-''- 4 - 1 Lr^ 1 j J i ua.j ^^p- 

ij^j ^jji^. i ^ r Lflj_oJ1 cLflj-ajj i^jLj-ajl ^^J-A ^jjl^. M!La ^^IjlII ^ d ' a * 1 V 

JU_uJVJ (jL-ujI jjjjIj-J J' t^jl I i i \ l p I n"v d 0 I , 1 -v .j 'J-*-"- 1 (J-^'J '^-"'J ^9' 

Jilo L^il i ,.-<. ^ (Ji-JJ V 5a vl ,^tlj 3_ujl«J! ili^taJI ,jSLI 

^ J-«^j w 4 '■» ijLSLaVlj <■■•(< SLpJ! 3-U jJi! jV ii^jL^II jlSLaVl 

4 JLjj>J1 ^-oLjj-jJI jLlo^I ijr l! LijI^ 1 n 1 »l oUtlj 4*;^^jJ1j Jl_ij>J1 L^j?e_aLjj-l 
g| i 1 11 -»JI ^ a 1 all j j ty/a t L^jJI J2j (-;r -iJI 4_lL>JI 4Jaj_<I/l ^ 1 nj I J J < J 1 
j j Laj.Vl JljJijJI tjl 1 ajVI j . .SJljJijJI <ji>JI tfjufc ^ JjLiJI cr^ 
-Ljj^!i ^jt Lil^-jj-ujJ cujJlII ^j_uJI I JJtj 3j-La_>JI 4_lLulII llIJUI Jl_u_ojo 

i_aVT 3jLc Jju Ltl JLa jj 1 aj ' Vjl 1 L^j jaLaj V Ji^ sLp.^J^u CjLixjjialj 
( j_a_j 1 ^ . *"ia ifiLjLS^ILa J-i^- fi Lj-"jL-4-a CJJL>»J pJ La I JLA . . ^ i-uJI (jja 
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1 a l"i a w 2 xJ ' " ■ ■^l^tlj 4 Lffcjl Jua ijr 5 

3_c^jjs 4jjt£_! I j T{\ pj 4_ujSLII tLjj_LflJ! jl i4jjj>J! A ■L-Lj-LaJI ji liiiill »l a Ir 
i4jl j tjl uuVI <j_a (jJLj JL3 5_Jj LSLJ 1 ,jSLI 1 JUjtjJ! j! Vi>^" J 1 Cr^ 

! <Gl j (jL^ij^l jLuijVI i^j^Ls 
giitiiill JyAA ~j 

^ J fljj iLuLlI 4-lLc Jj 1 njl i3l_L>J! LJ sCLajJs (_gjJI p »Utl jjfc |_a ..(jSLI 

S CJo^t-JI aJ-tb JlLa (^yl^. »l altll A Hi 

H^jjs-I *lj^>- 1 £-a I jl ' a t] *!j^>- 1 4_La J-^-> (jl ^j^" 1 ■■ ' ^La i43l_L^>. ( _ ;r 3 

1 la a 2 * La^ jt i Ll^j L$-La ^* ■ aa *^ (_piLaj9 £yz A *t^g £_a ^Lla ^J* a ) La^ 

ISLo-m ^J^l (jyjlj^ll Jajj^iJI pj i_Lajj-iI*ij 4_j3j»La J '^'J l1.1T ' ""'^ 

njLujjJL^ 4 Ij ir^Lij - La -v-'' Liil iCjIjJ.! i_aVLi u^ljJI 

L$jV i 1 JLA ' ga dJ 4_lL>J1 (2>^ * * JJ-^J J'^^'J a 2 1 ^jy^- L^LH ^ 

p_«j-jj 1 L^jI mi 1 ' aaj L^JJ iL^JLLc L i i uLlj ^jy^-JI «4_o^1j->J1 L3jlj.it>> oSUlLal 
(_L^ »l q U 11 i_ SjX. J-2Jj 1 L^KLiLa 1 1 aj| L^J (jl i^l iL^2jjlj_a (j-a ) 1 ajj La 
i L^LiJl (j-a ((CjIjjVI » OJLA ! jJj-C Jljj p^- 1 ' p^ '*J-JJ^ i >5^tJ (^yi i>jj(jsj>.j 1 1 Jufc 
4_L.La-<JI Lii23 I Laj 1 ulj Jj 1 jUa^llj S-^h 1 ^^' Cr^ L&jjjiJj 

(jliJI ( _ ;r 3 JjJLjjJIj j_uJuJI (jL^ Lut (j-aj ijji-l jJ! (_gj^>o CjLlL«J(J! 

)j ui ill a^\-fl\ c+ajls] (_gjJI 
4 j 1 11 i 'i q] (j^>-«J IjLSLjjI j "i j 't pjj i Lijii^. ,j-a « ( _ ;r <Iu ; i CjLj pj Lij? 
(jl . .." (jQj i4_l>JI Lj^LiJI ( _ ;r 3 j jJLaj (Jjsjjus ^ i"i Jj . . LLmAj 

. L&jlj_<-uLi pJjtJI Ja ^La iCjLJLajtJI aJJt (Ji-a pSLajj «L>- 

SjujljJI oV>LuJI olj-olaJI ^LljLa i3_l«JJLi ^^^3 L$j! j 2 «j^aJI pj 

La xll 3_jLc M-LJaj Lj-iSLl t Sj a" i u a 4jJLtC. CjLoLdl ^ya <La]ui*X\ jj^/I (j-a 
(j-itj i(3_jj_4}JI CjLjI j ' Uj 4_ojaJ| CjLiI^jjJI Jla) 3_^ljJI oLoLCJI ^ 
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(^IjjJI j_aLij_JI (^yi CjJLs. JLS j_l»jJI jl (_5-tJ>-l • • (j-^y (j-^ (_y\-ui VI 

5j fllaJlj t5j alaJl * d j o mi La ji 4 Ll^o-ljlj tflj-i Jl9 ^J-jSLtluj ^J^. ^j-uSLauLs t4jl j 

, J J-JJU Lgj_uLt_ul 

(jiajj-ojj lil! 1 a ^ (jr^ *— ■ !jj=e ^ J-^' CjVjjlaj CjLk(j£LlUj jl _a-pJlj 

4_ljLj_«_l^j 4 j < jjU (_Lal_aJ<J j 1 11 i->JI Lj^LiJI ^^yi^j) L&Lj^Ls. 

w I c j_jJLIJI I JUfc (J " *JJ 'e^L»" ^ J *-°^J-^ O"^ j-J J-i-*-^ • • IjtijJ 
i(i 13 JSLjI/) ^iila CjLjJI Jj-Aj cLk-UsIj L&lj-i (j) <j^-«-i 3j_&LLi oLflj^a 
iiiD j (jj »l a Utl (jl (j-jt-Ljiaj I 3 J'C Cilj 1^1 -»JI ^j^*; ( _ ;r 3 jl 

cuL£LUI <j5LCJI L&i ^Uvm lL ^jL^JI jj^" 11 <jja aJLoL^, ^ US! j ^LoVl 

Lal_3 iSjLuua. jj-SJj J-jsj id'jj 1 u Qa^j JL3 L^jaJeli-b (jyjJI alaJI (jSL! 

£j j 1 n T1 Lalj mi 1 II ^e-jl L^aJ 4_La jjjuj-i j jlr (joJLu^ L#-La j 1 n-»JI 

..3Lj_>JI 4^.I^j jl ^t^" . .. * V ' ^ ulAJu ^ ...At ^i^, ^ . >» 

jjl£ju CjLoI£JI aJJt Jii-*^ iCjLj/jj-iAJIj '"'^JJ LaAlla Ljj_uSLJI JiLa sLaj^ jdl 
jj jl i(j1_j^UI jj1_j^La JL>.lj (^yi Lj^LiJI (jjs J-J-u i4jjj*j 
cJaiJ Ojaa. tfjj-o V i^gjJI J^SjJI *lj-«Jlj i3_u-uLiU L^jjJaJI <2iJc>.j L^jl 
(j^_a^_i jj < ea ^* J-^- d I ' rt d ^ ' " * I J ^ cLlusjVI 3j£LI1 ^la-m 

i>j_A ,j_o SJlj>.Ij 4_JLs- iijL^cj J-J-»^-II j' (*^l • - J^' j' 'U 1 -"' 

^-j-i^aJlj LuJijo (_g jJl^ LaLxj 1 jJI . . Jjjj' jl J ^""l J' J-*^' i-a 4jjj* 

(jjsj ■ 5j ^ ta 1 1 tfJLA (j^s 'LlLs. Laj^jo 4_uLuiJ^ 3jLa 4j^/ '^lj-^ <j-° I ian V 
(j£. CAj-i£.j ifj^lj^ll £Liii»JI ^aLjjj ( _ ;r 3 Cjj^Ji SjLjJUa. dJai. SjLil dJJj >ljj 

. Lu^-tJtJ ^^Ijlu 3jUJl>. Bj^bU^j I j 1 ) 
l—La aj^J^i pJ (j^t-lj ij-u_aj (Jj^isj >■ i ♦ i"i**i a ^-Ua^XI tiluJ_>Jlj 
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( j_a 4 qV (>> ^ u ' Cr^" ^-' JtjLj ' till!} (jl (Jj 4(J_t-aL>J1 (J_j_i-a_>u ^J t ^l3 (j_« 

CjJLa_j L<i^ 3L»-3 j_jJL1j j a taj V (jl 1 .i i^Ls . . Lgj! j 3l_pJ! jlj_uil 

^^Hjt_i p i n~w ijr 3 3jl>.1j ^Lib* (j-o I 1*11 i \ j-aJ-U i ^ r iLLij-i_aJ! ^J^Ilj i4a_u_u 5j ala 
^j_Ljj>J! j-jjuJ! jl S^alaJI I J_i_a (jl ^ i . . d (j^iLa (j^ji-a 4jL« 

La ji iCjLi^SLlII j«JLc ( _ ;r 3 Ji^>.jjs jjt VjS njLcuJ^! Lj^L>. ( _ ;r 3 Jl^-j^s 
iCjI_LjLS_I! (_L^ ( _ ;r ^ SjL>.lj (jj^ .sLCj j_JuJI 4-Lm ij iCjLjSaiie-a (j_a dJJj 

ojlj hjLjijVLi j-«-«JI j» J.23 I a Kj i Lj^LiJt (j-o (JjLa jj^. jj-u 3jl>.!j £ Liii- 

(j^ j 1 o ijr J1 ^oj>. (jl »1 tj \ « tl ga * ) jji JLaJ iJ? Io*i4jaJL>J! *j alaJI 4 1 1 n * 4_l3 
' l>f^ fA>^ o' f-^-JJ 'f^W LLal 1 ,ty ] ^jjs j-J-»JJ jl j a taJ 4-lL>. 

(ja_J_o (jj-j-La 4jLL d imilL 4jJL>. QaoLa jj^/ idllj^ <J-"J-I J^ljJI 4jt V! 

3650 4 y a h jl iQaoLa 4jLa JL>.lj ^1 J 1 aj <U-uU (_j-">J ' £ ^4 ; >• 

4_c j_i jj^/ i 1 11 ujjij'nj nil 4 1 1 nilLi LLfli 5 j fl-LaJLa i(j . . till j «1 ^^pJI 
J LUaj-aj ^-"5^ ^J*^ (jLt-uj^J d 1 1 n *TLi lj 1 i^-^j' w la sell * 
(jJLlI ^IjjVl La!_3 2 -1 a ! 'I I J J a J iS-«jtiII l^j'^ SjJJaJI (jl IjLai (^-utJ 
Latj tl J la 3l__t_>J! ^3 < , 1 a -"-J CjJjzj Jl^£ i4_u_u_>J1 '"'^j alaJl L^LiL^t 
(^JJ OjjJajj ,jj^>JI j^^Ja (jSLI i^lj^jVI (^JJ L$£->i JL*3 L^j (^jJI 

4 i 1 nt JL>J (jr^ £ *-^' £ Lj-<-u iJJLflij i(j 1 113.1 La-i a j i^^^jl (j-C 

CjV^>.j CjVjj^j 4_i3 » I n U 1 1 j 1 '^>- Ji?^ 3 till j JiJtj ^jjIsjJLIj .((^LjJuj 
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(j£. l^tj Ml (j^£jju V 1 ^_]L£ iCjlj-4_lJJLl eJJb ilaa. 
^ j i^t^LIIj-^j mi T1 (J^ (jj-^ ^ qWtlj ij^JLA r«JLc (jj-^ lj^ mi^Lu 

JLZul Laj i ^_a^_*5_A ^ii^l La (QJ iro_Aj-LC l_AjLu m^HSLj V (^^-Jl j1j-*-u^M dJLtaJ 

(ji^LuJ i(j jJL I860 ^Lc ^ ^^LlII j»jl2I1 2 /.lU^tl 3_j JtJl jJ! jL2j<jl SJLuua 

jj_a J mi -t-l L&j^>.T (j-C 4_cl_aJI Cj*)\~ua\j i^jj-l^l /Lual (j£. (j^jlj'-i "*J>k-i 
L_£liL_u^1 v JJ ^ ' & ^ ' "j' f ^<jr^J tj' L ^L1^ 1 " "J dH 3 ^"l °' M 1 (J-uLlIl 

ljJjljl-5 (J) se i njl ^L*i>.V! \jJt j ■ 'ax j ■ ■■ 4j! Jijs (jjjj^S J-Jjj (Jjj <i ir-i 

-(_L^.j_J! j<u>.Lgj < n ri i .i^l I jj j i(^Lil>.VI I jut Ij^>.jjs (j^jij'-i <j^J p-^j) 

4_loj_ujj ^Jjl t^"t1j ^j?t^J! jjjs fiLcLi_u ' d ' aa * Jbuj ' Laj *^ La^j?e_&-(j_]j)j I .} m£| 
SjjLcu^s »l <i U II j^l (j^j) (j ^ ' * (jjiLajJ i.". ii"itl i4jjjilll 
4_a^/ 4jJL>- jI 4_u^/ 4jJL>. (jyjJa (j£. (_L&» 4jjJsjj/J Jlxjj MjLs jLJuIj 

! S « <■ I I ' M 4jl (jl 1 n'C it (- ^.J;J 

(jl j ri if ( _ ;r 3 jjtJ-JLsj (jjii^a (jL£ (jjjj-i^s O^^i (jl mi's i» (j 'i 1 it 

j_o_LlL£ 1 aj-a-LaJI j_fL3j . .((mJJlj (j^-J 4JLI1 4jl3jI JL2J »-Cj^jSH I 4_uiiC. 
Ll-3-Lc LcLaj 41jjJajj ijiSu'-^ (l^ J^'^ JL>-!J ' d ■ -*» HI (jhr lj i(_pL>.jim 

1 . 1 " jLc (_gLi j < i" i _i V 4jl »-3 j i""i- »J.I £jjj->JI LJaLitA 
(( l^j mi L$-i3 cLiAj V (Jjl i u a d uiAJ (JjkjJ <_ i i n"t r j (jt jL*-Jt 

J , a aj-Mgj a. I <L2jjJaj-^^3 i<Uj^ ejj^- 0 'j^J- 5 ' ^ (j£> J ^ :> '- :>, ^' o' - .3 
d a J 1 "*"'.' I L^ij-II (J^J-^ Ij^I i. 1 1 n"i i_i (jl (jja-" 1 uJj 1 J^-i! 4jI 1 h" il (jj^J (jl 
OllLajl j iC^-Laj 4X.LUI d^Lik JU»JI I juk JLLc j ! (j-o (J^l 4j! ! jut 

OJLA »l qUIl (_LaL«ji ( _ ;r 3 Cj JLaj Li A 1 1 11 itLi (j^J ! J-A (j>SLI . . 4 J 1 <ij-«-a j 
(Jj 1 -5^>2J ^— il 1 11" il 1^! j-il (_Lua I 1 j^iaj 2 la L ^ 1 »"_) V j_a^/La i^Lj^/l 

S tdJi Ijjj^j (jl ,<utjL>-j »l 
(^Gj V id a S^jj^s jjij 1 lj_o- Ij I »l 1 U II (jl j^al jJI 
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-i_3Jl^J|j . . LaLa-i p^3Ju& Q^Sjjlj p-#-i^ 'p <3J^ t " 4jLi^j]I Qj~<i <u pjij ip-&j_L«J 

! t_u^ie3 V j_ua-*j- Lu Ij 

. . i>j1j-*_ui jjja ^LJ ^ 1 in" 1 La jJL3 ^_^JLc ' aa >i I J £_a_>»JJ jj-"J (jl JLlV 
"-. ' J itj«(Jj-g. )) (jl 1 11 >^L) (jLtij_<jJL3 . .4-lL>JI L^Lual 2JjL2J! (jlslj-aVI 
I mi M i^j>.Ll r* La (j_a LflJ (j^J-J (jH-Il (^palj-a^lj . .4_lL>J! (jja I mi n 

(jJ jJ! bl se uaj\ (j-U^La 1 ill . . *LlL>J! (j-a «j^>- (^-3 (J-^* (j -3 ^ 1 '"J* 

Jl-u-ojso (j£. Lca-sc -i * iSjLLa^sj 4_a_iL_u- ijr jl^aJI ^!jj>.j^)-J1 m£|-4_lL-£5^1 51 Miill 
(j! CjLii!! (j-a SjLlLojLl CjV^L-oJ! ^Lijjj £ ^J-^ *l al<*J . . (jj I V 1 H j lla-a 
jj^jJI (j-a SjLLa-U CjV^LjJ! (ju tj\sz-£i CiljUr p^>-Lijl (JJJlaIhj 

Cj Li_La-<J I ,j_a £j_<_u I-J Ls. 3j| (jlr-^j-Aj iSSolaJ Lut 3_lLsj(JI (jSLJ iCjLi^Mj 
(Jji£. i_dl_LA (j^-i L)' tl>^ 'c?**' mi J_a!^jtJ ^ ' ga aeJj 1 4jLxLaJ \ ^£ pjj ^^^-11 l_La_)V1 
LgJLi-ta-jj ijlj— i-ut (j_a <>Lij>JI 4_mj>. ijr 3 La_l JLida-uiJ (jl Lajl.} (JjLst_l j£L(La 
.(j-ajJ! (_LaLc jl 1 aja. I ^1 (_g^Jj liili (j^ 'Ji^VI (jgjIaaJI 

4_cjj_tl SjLLaJi! Cj1_Llj>J! «Lij_ll (j_a J 1 a fl] La tiJLuk jjjijJj 

^^.3 I ^ I -1 -» " I ijjt j-jj. ji CjI_j_i jl (jLcujJ £ LjLi- ( _ ;r 3 I j""* Ijj j<u iCjLSjliJ,! 
CjLuLSLa! (j-a »l nUtl (_f jJ Laj I ^1 » cLlL>J! lLIJj 4jLcj j<u i^^IjjJ! LtjL^>- 

! ■ _cLLaJI i. 1 1 Hi. «(_LuaiXI» 3>L>J,I ^ 4jL^i!l (^3 

Jl_JL2j (j^Lc »l j ir-ijVl 5jLlaj p 1 11 n il QJJ j" (0-^1 La^ . 1 Jj_>J,l pfliill jjt 
Qj^l 1 11 n J13 (jj jJI (j^j^LnJ! (JjiLlI! (jSLI i4j^ mi ill (j^^a. 4ilLLa ■ a> 

UJL> *J i_3ajj/ l_JL«JI ( _ ;r 3 pukjijo iCj^clII tfJUt p Jj"' (_,-3 CjIjIj^ jLicjV 
fiLjlaJLlI fiLa_L^II ^Jt «Q^jJt_a p j 0 j * La . , *LiiL jjJa^a j-lC 4_tJtia_i_o SjJiu Lfl-JI 
jJLjj Jl^ Cj ^c_lII aJJt LfljJI j j i~n (_ylll SjijLill (jl . . Wj-ilc 4_lj^1U jjLlillj 
t_gj ui j 1 1 j^aH>J,l gJI LaJ LjjLijL> LsjLA Jilaj LfljSLI ijjlslj^VI (^^Lc a J j ui a 



(j^aiejj (j I CjJjLaJljj jjj^jJI cJl_<-u LaJ_t£. «4JjL9 ij isu ■ iu pu . . » 

3Jaj_<i/Vl 4_jjjjjl (_p=>LajvVl 3Jaj_<i/l ^Ucill ijjt SjtSaiLI 3jlaj<JI jjLlill 
p_La j_fl> sLs-LLkj La (jl :i_jL>.( i (cj LjSaljJ, ! oLaj^a JJLr>o (_^<JI *Lulj_oJI 

lj_fl> ( _ ;r 3 I j S j S !> i (j£La-i (_^jJI <_slj-fl>VI (j-a J-b (jyAll ^l^s. (_£_jj»iJ 
(_2j_<_u La £-3jjJ 3JjLa-a ^3 iJjLuU I uu i a LujjG (jjSLlj n liilj (jl ..(JL->JU 
(j-se-l »l j i"il ^LxjLj j»J-2j (_^S>-I Lj^LiJI (^,3 CjLaljj>-jj_iJI aJ LaJ_t£. JJ-y 
CjLj-Lo-C. L$3jLL>.I (jr-J-II »l j i"iVI liJJj (j-a VjLl i LJ I j » '< . V» (jl Ljla Jbj-1 

JU>. (jj-JI J ' ^9 j " ^ ' ^ * cLijl_A «Laj 43LjJa ^3 (J_aj^_i (J^ajiJI ! J-A (jl 
iJ? _3 £_aV Lo*^a-U jj£Lua !i Lu_u I - LlJ-^u I (jf 3 J ' " La^-CjJljLA JLu (jl . .jJjjLII 
jj^j^LnJI jjjjLlJ! lo2 jJs (_d_Lj ^ jl seJj i aJ (jl p-C-jJ iLjjl_Ju LjJ «L«-aL>. 
( _ ;r 3 jal«J! I jja 4_u^c CjLojjiaj =La^l^ ( _ ;r 3 J u i uJ 4jl VI t^^>.^ 

( _ ;r i-«-tl (jl pj . • j» .5 Loll J infill ( _ ;r 3 I ^ i ^ » j I (_p3jj>ILi i_3aojij 'J- 1 ^ 3 
j iLpI j S|_lj>JI (jJ& pSLxIu i_3aaj/ (jLvujVI (jl (j^*^ 4jl i aJ ( _ ;r 3 (j-aLCJI 

J sbl < n -»J L^j?e_alj-J jl?- i ii \ 
3-^_aJa-uJI (JjLllII jl 31 unit 3_JL>JI JjS»tl L^JJ (jl JJ ^La n-dJj £-aj 

^ * j 2 j (j-Ij ' JJ LtaJtJ La-a » )J-^I LkljLj-a (jaSLu_uj t»l aUTI l_Aj^e_a_u_o (jy^-JI 

, J , ^" ,,,11 LjJ I j I i -» j . .. Ca I j j u 1 1 jl '"'I seJj i agJI jl ^» jASLILi (jjdjJI 

< la c j? I i-dj" uiXI j<u-uLoJI jj* 'Lj-^JI CjLuLCJI ^aljj ( _ ;r 3 j_uJilI! ^ J ' ^_'J 
(J^Li (jjjl—LlI ^_lLoj (jj ..4_t-aL>. 4jIj^oJI cL_oJ_lAj i4_aLc 4_o^^oJo_l ; J I Jl)aj»_J1 

. . j<i^jLo- (^ lajJull jj^sVI (j£. ^jLi~ j-* jl '("-^j' • Jj0 J'j'- 0 ' 
jLSLa^/l i>j_a j j i .I ->«j (j^>-j Lajj£, Lajiaji 'j-°' i_3jjji ^LiHaV! (j^-I 

I 5 j mi p &J Lc i '^"'J i(jjjL_Lj1 ^ (j"n* 1 4_l^_l^>^ L-SljLAl Cj I j i i"i \ Ij 
iSjtjLa p la c Ij iSjLjJ J-^' (jj^'i i ii 4 t l>.^Jo-l ; J I CJa^txIl (jl . . Ls^lLa 
jl i j_jj_I.I jl j_a_2JI (_j-Lc. Jj^tlllj i»l i^irill jj-C (j-a ^LJI 3l_o- (^ IjjI 

.SJljjiJI (Jjjs.V| t_^ljSL!l (jJI j a i nil 
tfjJalJj IjLc, (jlj)) 



(33. ^ J-A : JdLujj Lie J ipJU 
j-jUjlj VI pj **5 ^ * j j La 1 1 cLLj^j tjr 5 Jjj^ j-jjlj j I 

<j. j » : (J jJL (j-^ Llse-LLta t Vlj . . Lo Lx-i till !i (j-u^J-J 

(j l_3 l£JJ j (^yic j (( 4jt-ixLaJ 1 (j_u_u3 1 j_i jj-* 0^*" D^lA ^ 

Vj J_^e Vj iJj-^J V J^S tiU!i (j| tjr Jt_L ; LUj 

_}LlC» j>l_L»_a La p_)j£LJ1 ;J j_<_ujJJ Clu Jo. ^jj-^S * * 3^ * A 

jj (jj-^>- i^^L»J! c-tilajij i^jL-ujVl (^paj-^-i Li£j 

4-j-Lfl tjLSLa p_j_L_u c-JLs ^jJlu-uJ «L>.^Lc 

1 • •• * * ^JL*J JL3j i4_iL>Jl (^psj-^-J dllj^ t < . 'j La * U 

il_LlJ_J_C jje 4_l3L>. pJtJ (j-O 1 dJJl 1-4-1 

(j jjtjlalu_uj La (J^J i^Q-A p^l'l i oj V j^j-A L^1jL_uJ dJJj 



1 1 J 



ijluuUI Jjn'i in 09 lydiaJI '3 Til 1 1 



. . 4_t£,1 3JI Jj S * 1 J * ) ^ilj-aj (J_ujj>. mi 0j^_t-£5 (j_« 3j^_i-a ^5 pl*JI (jl pj 

<j!*jj jujiic i4ill jii. Li^lS <±^jejj (oJjlII Ijufc (jl£ IjJ 4-usL>. ..4j-4>}UI V 
jl CjLjL^ LcJ JJ-JJ p-taj (j^J ..SLpJI piaj ( _ ;r 3 slcljijl I a uiSuJj , d" ^ 

}Lj_a p-g-il . . 3Llj>JIj Qi-^-" j'j-"' e>"^ CiUljS (<a^J (j£J 1 Ij-2j L<i£ 

m^jJI ^j" * 1 (j^jvjUj p-Aj i< i^IiSLa » )Li£ 4_iLix_i 4_jJL>JI (j^/ 44_lL>J! (jjsjJLi 

Sl_j_r»JI (j^/ il_iJjJi£.j ja^JjJi^. l. ' ( uLij 4jl! ^1 L^jjJ^ejj 1 ^ 3J a £ *-^' L^-^jl 
tclil ) a uill j-uj Ltj3j»c jJiJj 1 ^ j**'*^ L^-i ^U*- ■ n"J «Lt-aL>. ol i) d L^J CjJLtejI 
A 1 I tl aJ-ib j»Lal L_t_Jj I 1 '$ dJJj tClLajUU (j-o (JjLfli f& (^l^- LtLl-a 3. J 

jj- t -g- t JI 4j3j-*_U j^e-i (^JaLiu (jr^ J * 1 1 jl ♦ (<t JLus^ij jt (J I dial 4_iLL4_i 
(j^SLlI (j-£. ^-iJ^eJL] L^J-^*' 4-it-i-^3 ^3 (j-il"i mi iJI Cjj-oJt Lt] L^a-L^aj Li^ 

Ijl^J 2 j 1 11 i tL jjtj tiJjJj (j! g-jlali ■ V M.jtl Ji«J! j_uSLII 

i_iIl_LA jl l_3jju i^l mi V d la II jl i I J ^ 1 (^r^- I J**'^ ' -^J* j-* L^Iajl 

- t—JlSLJI j> JLA pjk. S fiLdJj-Ls j-a - ■ Ta ^ \1 t ^jAt^tl jSU i L^J dtjH^ ijy-^l ^LiUI 
I J_fl> MjjJLo dJIjjl ^--i-Llj 1 V J-Aj nil! j *ljj <jJ3 SjJLa^s *j£La ijJLLfli (jl 

!« ( _^ia_aLiJI j-j_>JLI alialJ I 

0<XJb jl 1 *1 M l 1 Q\ I — i_u I (ji^ » _l 

j I . . (jl_JaJI <L»-JgLC LgjSU ipja^»JI £ULij3_1 jo^jJLjI jjlj L^jl . . «LlL>JI £-a SLpJI 
L^_il J I . . Ij^>. p_Lflij . . jl j^i (Ji-I J (j-o o'j^' <j-° o' S-J^-*^ (j- 1 * 

La Ll«j>.jj I jla 'jjl" mi 'J I (J-ala I a jj 1 a 1 (_yJ-II d 1 la * tl ^JjL^JI 4_ijSUI 4_iLL4-i 
(jl_3 i j^e-l 1 i "1 i I _t L^Jj«lj_S Li|j_l j<u iCjLo^Llaj jIj_<jiI jjs <LlL>JI (Ji-ljU 
(jjjj 11>Jl^>J (_^i>- tfjJj-o (J-O Sjljj ijl-^j (_LjJ L$J>tj^S (J-O n jJ jLcaJ^I 
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lj.i.h*i,uin II Oljjw^jog OLulSJI Q 1,6 u> jjus£S 

(JjLj cLiLjlj p k* ifiULAjLO (^jLSj>. t ^ ,".C**r**r , ,. jj t J,tTu_J 1 -J J ^ f>JJ ' 

. (50 4jI. . fills) «^JLA <ULLS» fii^j-^i (JS J-^^ w ^ 

^I^jLi SLpJl ^1 CjL2j1>J11 '^Jj AUaJI filial uuJI £JLA i tjr B 

fiLiJJl 0J_A 5^ a Jj^' J-^J (J^-^^- 1 -^' (j-*^ 4 \j L^J ^^**' i " * V 

^-tiselu La-L«J 1 ^ jJLi (j 1 1 (j-* (J-A *. <j 2 1 fiL_oAj ^j-La_i ^£ jJ 1 J 1 j^uJ 1 j 

J1J_*_uJ1 ^j-Lill . . S 1 jjt tj^- fil^j)j-»-o cjLa-uQ fiU j^jl>- (2>jL^ 

fit La >■ J I ^ 1 j (j-* 0^ J-^ -1 ^ ^ (1)^-4-1 (J-A *. 3 l_Laj ' 1 t^j^* 1 fiLLj-t-aj 

3JljJL>. Cjlj-iLa S^dia LJ ^ILuJ i^j^>-t fiLiL>. ^1jj>.jij-j fi> * ■ ga i j tfiLtL>. 

3 jjl tajj SJ.UJI i^ljj-a <jJJ>j • ^ cCo-jJa (_gjLll Jjl i ."ill 1 jut JuUl Jjj < .i 
: L^J^2j 1 lhAj j-ajlj La1j-j iil i4jlj^Jl <L_uJ_lA ^1^, ijr 3 

cLLc 1i j <~\'X- <1 1 1 ( n jj^^-ll CjJj La (JL>J1 4jt-uiaj j^jjji)) 

S« l^^jl^ £jU~ i nt (jUI SLpJI ^l^jtj ULp.1 (>^t <j5 ^t^'int 

- ^Jl - ^l_L»_aj ' J ^* jj-aAlil ^ j i ***< 1 1 (jt lLLSi 



jj>.I * »jU. ^ J^hi^ lLs-S^ (jt-" 1 - 1 ck 1 ^ '' 1 ^-J C^"^ 1 
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£|luuUI J jn'i in 09 (jn.l.ftll 'j i'i'iII 



(_jjJitj Jj . . LSl> (j-ujJ (J-2-iJt I jut . . cjV!M-<jJ! j I cjLoISLI! i>jut ( _ ;r a 

. {jJj j 1 »" 1 1 (j-u 1 JL>. vj-i^ (jjj-iJIj . . J^-A23 j 1 
j»Lo! uiojj uJj^* - ' c - J 'j^ J '-' d)^ <>Lk_j ■ aj. I (jjSLi jls cjIj-LjlhIU! tfjut (1>^J 
jJsta 1 979 ^Lc ^i) O^-aLc j_La 2ju*_U! oLjV^JI ^ LkJI 2uSL>JU 

JlS^ <L> (jjs j^jlSLI! Ijut «^!j_l>.! 3«!j_i» (jl : (_JLaj sbvaAj »l ulttl Jo-I 
. .4-1^,1 i ir-i Sjjc_l>.j SjjJ i—J-3 jl i4-uju^ 3j_il J) jl i^L-LaJ jl ijjjjjs £jj_o-l 

» ij^SLua ^!j-l>.! S^Ijj ^J T tit_i ^judj jJsj ^LjJLuJI jl>.( £^tj 1 11 1 (jt (2>^ 

ijcJI . . j_J! . . JLJJL>. <-ka_Jj-<i _Ji ">l (j 1 ** d 1 ' " jl i(JjL»ja 

Jj^ (jlr 3jUjL>.j S_u^c. J! jja^Mj jlSLa^/l 0 jut JiLo (j I . . 4J^ i" 1 ill jl £ *-* T h' 

.(jLaJJI Ijut 

i£_j_Lll I j_A ,j_o 2 j 1 ^ (1980 (j-ujLa 24) ((Ldjjjj-jjn 3 I -r a O-aJcS Jul! 

t_j^SLj_a Ir *^ j"u .1VL1 Seeburg j j j m j-ILu <— -> i uJI (<s-!L«JI ^Ljs I jj'aj 
cL»_aLst_j ^ j 1 n^Li j)^>* j^j-uj^jij-jJ! L_s1j-*Iol dtj>o d S-iisej ijr 3 uiljLjj Jjm-a 
4_<j/J_ijt JLa-"i 1 n" 4jj!jJ) 4^j_»I/ (jJ! \j-lm (jjlSLI! I Jut J-S-b ^L^J iLujjjLJ^i 

i_utj> J*A!Lj 1L4JJI J -1 L^jVL 4^j^iJI cJJj <0>c:i juUj i(j»j)L2J! ujLJI ^ 

ojut C^jLij iS_«_aL>JI se-j (_gjull JUJLsJ! uj^£_lI.I 4jt^j Oo.Lo^ L^jJI 
i_dJj) JL«_i 1 " 1 I fljulj isl nUII (jlj VjL>- ulijlji 4_iS^L>.| 4^c_uJi3 4_iliu4j 

^jt 4_ul_tii2J1 CjLLi^JI j^>. (j-* 3 Jjt 'tJIJ i lit I 4^c^L>jl1 ^^ut ^jji^. ( _p3jJLj 

j»i i»l ulttl ^u-u! (_)-«-><j ^!j_o.! cjU!j_i SLpJ! 3jljjl>J! diljljJail jj-2j 

jjs-T ^oJLc (jlr i" 1 nVI ji 4j3j 1 11 1 L Jls. I (_g Jujlj ^ia 1 L^jLij^/ SaJ I 

..£jj_o.V! Ijut ^ uUjLi 



ij ihl muub II Cj I jjjj^jO^ OLulSJI CJ In in jjusO 

!(jLajJ! I jut ^ju (jjs LJ j-Us^jJ i (jV! (_yi>- LjjLja JljijJ! Jlj Loj 

( j_ojJ ijr j1j^J1 ^-oLjj-jJI ««Lc1jj» JjjlitlJ! LiidaJl ! J_A ^jt ^Jj 2 *l Ji^ju 
^L-ije-t^aj idJJlb £ Jul. ^_oLjj-j ■ U. h ^ 1*3 CjLlII 5jJlui> 4_lL>. £-0 jL_u_iV 

j_<3 d_l ^_<_u 

jt 1 i J i *i**( i ii U ijr 3 f.^ J7 _ti j^l ^j^i-V tTn Jl^j i«U_ua1jIiil 

V jjjL^ (3-LLifcj ^Jl til! j (j^-ijj t J 3-^' u^^ J ' " ' <C(tlj tj^U"" ( .i 
d(jT^T**(j l t-N^ .".t l j_Li_o 1 jjt q \ *. fit! jJLi (_s L>. j Li (j^j I j^ii^ jJ 1 ( 3^ JLJ 

1 S jj LlSjO 

icSL=m (New Scientist) ijjLLaj^ 4i^a ^ t c_jlHSLII I j-d) 4jL^ ^ LLl^TuI ,jl julj * 

(JjJS-i-uJ »LJ-<JI 4_Li>.Lj t^jLJjf J-Ja djlj-i^s! 4-<-u^iJv. 4_i_iic.U Cl^SLn. Jl^ SjLjtHil djL'i/jJL Ll1<JI 
4JjJL>- ' li\ a i a ■ JUJL>- i i^SLj^i ^lHj) jj! 8 ^^SL>JI CjLiTujv *L>- L«_o^ t Cj L j^-SLJ, I ^l^^>-l CjUI^j 

^jJj Sjjai. (j^- 5 ^c5L>JI llUIi jjl : L^Jj-Sj ^cSL=»JI Ijui (jr^c 'LlLsm J^Liij »d *^ .Ull 

L^a*3 J_>-J-J L<UJ_5 'CT^j' *— J ^ '>^- :>, -' ( — i'*'^ L j T i-'^e-*rJ j J-LdTmJ. I 4jjLi_«1 ^l£L>-! jj_Lua ^1 

3JljJl>- CjLLuaJ ^Jj-jiJ cU'iL.u U^ 1 ! ij^ jV^ ^ 0' 
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£|luuUI Jjn'i in 09 lydiaJI '3 Till I 



q\ uuVI (jJI dJJj ,JJUl1j j-aV! ,jiL! 4C_iLt_L!l jl (jl^-pJI jl (jL^jVI 
"p^*** 1 ' ? ^ »l oUTI 0 La (jl p j * La 1 (jj j I ' aa rt (JjjLlJI ^j^* * (jl ^ ...At 

IjJj_±jJ it—ijLso (jlj^o. ^1 cdjjjoj 1 ^ uiAj (jLjU^/l JjLjj (j tj-p j *** La^J 
p-C.j-l_£i «U (Jjja V Ijl Laj.1 iU^iAj (jlr c-JL»<J tilli i_jJl>. ^Jj .. !_jj_ujj 4_l3 
. . (j-< 1 n-r"it ^Liaj V ^LsJI 4 1 i'n qLloj*$\ (jl 1 <l l'\-l j (^yic ( _ ;r 3 4jl 
(2^1 m-3e— tJl_t) (J_iJL*_j_J1 £yz jlj-La ^1 p3 . . L$j cllll d fll> ^ > ^-I1 ' a * J J ^ rt 

.S »l nUtl (j » 1 11 j 

<o (jL_ujV! (jl (j^ nUi p3 ..(jJaLJI »1 0 Wtlj ij-Al_LaJ! p^jJ (jjjLJ! (jl 

. . I j ... A i . l_i^_j>. ( j_a . . c\_L>.1.} (j_a (J_l 4«L>.jL>. (j-o L3 V (^paljual 

(_paj— a J 4 LxLd-C (jH d 1 ieu rt (j^jjlu_Ll (jj jJI (Jl AU^I'a . . 4_u1j^JI (_pa1j-a^l (j_a 
(j 1 c j i4_lj!jjJI Lui-u^/lj 4 j-U Lj^Ls. jjajusj iCj^X\ (_gj-ojJ! <_2j_cJI 

4-uljjJI (_ps!j_aVI J-b Oaj (jJLj 4 jJI . . (j u 0 i"itl J J-C.) (jj^jJIj i(jl jJVI 

..(ji_L>J! (jj^Slj «l_cj| (^Ij^J! (jjs *j^>- (J^*" <j-° * *-L^ 1 nin 

I Jut jjr^- j^J-y ftl oUtl 1— SJLik (jl 1 jj i4jl!Li (JjiLJI 3^1 » 1 11 (jj'C" 1 11 jolij 
4jiilC ji 2jj CjLtLc (jjJ-l J 1 11 U (^ (^13 tij-ire-l i^i^l 

). ! J 1 ea^J J-^*- ' J-*j . . jj 1 n'q j I 

(^IjjJ! j_al_ij_jJ! I Laa. (jjs I 1 eaj I I uuJ Ijp! j 4^LLaj_4jJ! ^Ijj^/lj 

4il! (jjs J 1 ^-'*» IjL^S <LseJj J Qjj i>JjLajj I La >■ II IjLA (ji j_o-j ttLiljclJ 

i> JUk *lj^>- 1 (j-« J-J 5^-3 4(jL<jiJ^I joijiJ (jy^iJj '"C 1 -^ ^° 0^- tuJ '^' " L^jJI 

V^La^JI (jl^l 

ciijij^ jJa dtji^ (jlj-(jLoj-j^_4_4J1 3j^>-s (jl ^-tcj . . (jLajj^u jl <(^-ilC ^_t5i » jl 

j_Lo (jjs ^iLo j j 1 eaj I jLii . . <Lxj& Sj^S i.'i 1 .mI-4uJLl>JI CjLjI^jJI qju 

3^UJ (_^-lJI 3j_J_«_>JI . ~il A , ^.tl 0 J_A JJ>. I . . 4£^Lj/J i>jl£j_llj 4jl I ill j 

4« jjjls- (j-o» Sjiilj 4J (jjSi (jl M^-o LjjLs-l i_4aj ^Lal . . (jljjijl (J^ L^jJJ 
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lj.i.h*i,uin II Oljjw^jog OLulSJI Q 1,6 u> jjusQ 

3 jls (jj-^ ^ ^ j,^,-.! 1 3 j_aJ 1 1 I tjjij j * C}U ' " a ^ ' O ^ * * tl) ' ^J"*" 

£_«^5e_L3 ..^Ij-jVlj 4-Se-l.aJI ( _ ;r ^ 3j-5_l oLojlj Lo lil j I ■ eaj (jJ (jLx-lVI (jSLI 
. S^^LvujI JjsX. a! 5 w 'I Laj ui J t* i f H'\ ^'a J^a ;j* j * i ■■ --tl £j* i i '1 1 J J 

t^jjj-ijtjj ^j^J»l i n**t ) jcj Lj^T i ii i j (j^laa*.^ 1 j (jjj_uj JLi ^LiLlII ^jt JUJL>J! L4-1I 
. JLcj-i j I Cjljjjj/ Jjlj VI J->JI (O-^jjLj V JLS j I 
p 1 na, jj-* 3 t-£J$xil£La IjjjLi . J dul^ ^jjJlII ! JJt {j*a CjI_Ll*_ij^M jj>.IjI ijr 5 
Jj JLajJLij iSj jJ! CjLu m j» jJsj (j La I uil jj ( _ ;r J*_ujl^ Jg« <u SjIjjJI 

(jl CjJL>-j-3 4jI j "j^" w ' c ^ ^l"^e-a ^IjJLj CjL±1I! i-Jjja. (jjJt 

(j! . . 3 J Jlj*^o j-J-C CjUsjI ( _ ;r i " a J j (3-Ulj CjIjjjJi! jl CjLuj>J! ^aij 
5 "j I A" n (. muj j uu m ^1 u «a I (jjj£^u d 1 a * ^ i* \ l_La> ^jIj^JI ^_aLjj-iI1 
^^.3 ujj j -sJI i>j_fl> 4_cljj SjLcLi j iSj-ljII Lgjl^Ji I jjU.",a ^Ir 

Vj iCjLu mm 1 ^Hj ^qJ 4jI w *J • • J^>«l ^5"^^ tJW-^' tl^ -5 J *" 
(J_t-a La . . CjLLo^ jj < =aj Jl^ j_fl> Vj iCjLajj_oj_ajj^LJ1 (jx. I^ij mi 



£|luuUI Jjn'i in 09 lydiaJI '3 Till I 



tj-t-LJ JLaJj ..Cj!jU>.j (j_c d *t miLj JU V 4_u1j^J1 . "*1 ^ < ^»tl ^jf 4jj_j_i-a_u AjJI 
. . CjI_Ll>J! ( _ ;r fl> 4_uljjJI CjI Jl>.jJ! a i43* jjj ( _ ;r 3 LajLi^j (jL^ 4j| Jijlj Li^lS 
CjLo!j^>-jj_i V! 1." 1 1 .1 j I CjI_Lj_>J! (jl I 1 eaJ? Sijjis (_Jjj>.| 3j^3 J-*j (j-lJJ 
(j-C L$_a!j^>.jy_j_> 4_!j 1 n a L$-Lo *l-'^>- (j!j '(jjj'jj "-kaJj-ilu (j-^ 
i I Laa. cbLi^s I j \ 1 LgJ*-aLij_i J La «"' ! jLa i3.JJLx-o ^ a 1 a I (jjLdl i_jLcu£! 

I J j a J-a-i 2 4-SJa L> 4-2jj_Laj j j Laj JlS tjj^la-ll (jx. da-LaJI Oj-lLoI 

I jj'a j j uiJ SjLjJL>- 2 Sj^a. ^1 Lu.sL3 ^^lll liJjliKLa IjJjLi ^1 (jVI Jijju 

(J_«1 ^_*J1 jl J_i-al_L*J1 ^C_i_u1 L^-J-l^ iZjuaih ] i3j\_L4_4 Cjl_Lo* -i^>"J I £J>.J-1 

CjLujJI J^sl _gjtJ1 tfjuk (jlj ..Controling elements <Li£L>JJ jl 2 U,l 
CjI_Llj>JI 0 J_a> jl j " c I (j^Lflj (j-Lt-^-i jl . . J Jljjj (j! jJ^M j_L*ia 

jJujjj i(jL>J! a a sc i4jiuj/jl! SJSj-aJI 4a. _jj ' hjLU Luac SjLL^J 

jl ^-a-ta-i j ■ a * (_£jJ1 (^ySLuLa^jj^M j^-t-II ^LjjLa 3_iLj_4-i ^^^j-A ji i(_£jj>.| 
4_uj>J! i>J-fl> j^Jiai iCjLajjj/jjij|j£LI! <j1_] lIIjlxIu L$jl '-(Jjii (j 
CjI_Lj_>J! a 3e -1 " * l-SULjVIj J-fljtJ! ^ 1j 1 -■»■<- (j- 0 ^ i«_afljjjJ dJJjj iji" i""it 

i4_u1 j uig 4_ajj-Laj * ) ^j_>J! ^^ji^. j uiXLl! icLaJH^co 4_ul_ui_j^ ^1 1 <^->t d a u >i 1 1 

J » " V d tajl ' eaJI CjLuj>JI (jl ( -5 -">J uuJI a .. ui a j p I j . , ,X"'a 

..(jl^JVI lLsI j 1 a 'I ^J^- Lij* (j^J (jy^ (jLajJI UI , , ,1 , 

LjL^uT ^j~luj . . t_Lje-<JI jjjii^. hjLjij^! ^yfl Cj JLs. dJJ j jj 1 eaj * 

.! jl£ La £b! 4i! !Jla> (jSL! .. Lji3j_us 
(^-ss^caJ! ^cj i^jLllil (^j-ajLlI L^JLlL->o (j-a dJL-a^j Ij-jjLi (jl cujJLllj 

i J7 S\ 1." 1 1 ir-ijJj ii_dJj J-nj cjLaj_<j/jjsjij£J! (ji^. L^jjj>-I (_^JI M-uj'C ( njj£LtXl 

(jl C^jlSjj Jiil . . V! jJa LoLc (jjj uig JiJU VI LfliLpj! *Lil«J!--L4ijjLj j«J 

d Lajl , a II 4_Ll>JI Cj«L>. ! jLa i Lulj w a jj JL>.I jJI j» jjj/jjs^£LI I (-;r Lc CjI_Ll>JI 
j j 1 J dtjL^ L^jI (_^i . . 3 J_i JL>. A-Ja ~ cLlLj^. (^j^ CjIjLi i4_b^S[j '"'^^J 
LLa-ttalu ^3^-1 (j-^ (jj-A i3jjL^t_a ^!jj>.| J_La JjJ La 1 1 (^Ij^JI Jajj-iloJI 
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lj.i.h*i,uin II Oljjw^jog OLulSJI Q 1,6 u> jjus£S 

.1 £j\ ^-1^1 itaj-IdJ *lo. t « JajJLfljJ* I » i Jul. * * (4Jlluij^SJj I) c__<jlL!1 J^tjj' 

JUtJ L^tB 3,i^j_lJ1 dJJj Jails L^jI j !>JjL> J-^- «Uia_aLc. 1 I 

il ..«L_ljIjjJI aIsj-lm^I c2jjo=_i tjr 3 jlj-i_u^M (^jJLLo jIlS (^jJI ^llnll 
£j_A (_ al i^i "i^l Qj 2 II 1 j_A Cil r Ct i .ill 4j1 J_i 4jr b z\ <i\c IjU 

^jL-uJ^M ^Lt-al ijr 3 jjluju (^jJl Lj^_u£LJI ^Jj-i' Jo. I ijr 3 (_£jo. t 3jj_uaj 4iLuioJl 
iS Jujj^lJuj 1 L^_<j_i_u1 3j-u£Li JuJLjtliJLi * * 4_ujJjJa_Jl Ljj-uSLJI) jjl ^_l>J1j 

5_»_aL?e_) ' . i La II jLa jjHj . . 5 n \"t J_aL*_a 4j^Aj * * (Escrichia coli 

£j_& ^jt p.Lqjjl!| Jo. j i^Juj-j_<i£^ fiL*_olo.j 4^ r J^J^£' 4_*_alo. (^y-Sj iTllftS q-u-uu 
SvALaJ 1 (Jj-^ 3 4-^jj.Laj L^J Lfl^ta jiii * j t % alaj Ljj_uSLJ 1 cU^Lt_uJ I 
4_uLui_j^ CjV_}L*_4_i ^LuLII Cj Lc Lt-ilj^ 1 JLaoiuiJ JSj-L-dl &JJb (J-°j) ^JLH 1 -^ 
1 ^ j Jj_La_j Jjj-La_] £j_jJl1_3 4 Ljj j "K i \ \ 4j? j1jjJ1 Jajj-iflJI Jjj-> cLualo. 

. ( l_Lifc L^J ^jJoj-jljj (J-I J 4 C-<j JoJ 1 
ijr 3 J_o* jJ 1 j ^ r J I j^J I Jajj-ifuJ l_3 . . c_(Jj-C j-j-u (_^-ll 1 ji-'^a ^3 f. LaJLfcJ 1 t fQ-^-t I 
^j d ^j-U^La 7 «L_JLc) J-^ ^ I Jo-lj lj"i ojU a dJ j-^JJ (^J-Jlj 3j-u£LlJ1 &JJb 
d-u^SLj (Jo. 1 jG (Jj i (jH 0 L -^JJ JL ^ ' l -lsi : J j )-^-J I * ^c-i-uaj j«J 4 («Lu I 
i_3 Jj-jlX I (J-L7e-<-uTJ 1 jlajj-toij (J-u^J (j 1 I J-J-J^ I (j-uJ-Jj « « jo. I dzuj-uj {jjz p jo. 

J~!r* I k > JJi ^l (1>^ * * *— ^^H 1 - 0 ^ tJ^-*-" J^ 0 ' ' t - Jk -^ i jo* I uLajj-ilu jj-o Ujo. 
-^_al_jj_i 1 C Ij-jJLlw_5 (jL-i J-Jj Ct^" "^^H" jJjo.^ £)V ,,3l_joJI cllij-ilot 

. 1 t_i ^£v-4-u Jj^-lI, Li VI ^j-J ^ (^j-uSLj (j-*L-i ^Tn-u-a 
i>;r Lc I ^1 oUtl (jl j-^jj (jl ^ aSLj 4(J_jj-aLtilII 4jr _3 J^i* jJI (jjJL»J 
J 4^1—4-i-ul ' t-^J-j t ^ i^uiC \ \ j-4uJ1 Q$ 4(Jj^JiaJLi (J_o_l1 Clt-3j Cr^J » j^^ - ^ ^j-'-^ 
( _ ;r a^ . .(J-*^- 1 j'j-"' (O^aLol jj-ii^ i4iji>JI i ri" ^1 LtSJ ja^jt^ Jj 
3_jLj_4j 1_4-iL^ (_g I 1 1 j ... A i jjic tLalLa 4_uljj 4Jaj_»l/ 1 JL>. 4j^_uSLJ! 

jujj V o^jj! jJ!» Jajj_,iJ! (jla iIjLvIj Ij^jJia I jut J^Ja (j^ 
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lOLajijJ! ^ 4_jj_oSLJ! Lj^Lkil i^gJijj i(Plasmids) ol jU-oj^LJI 

cLcl_La liUj-j I j . . .X"'a ."<! \l ■ V»t I 3_ajLlLa 3jJi2JI Mi'c^ L^-<-^ 

1 1 j I j-^j-^j l£ ^^ J 3-ILsej cj! jLjUij^LJ! i> jla ^1 <iUtl Jj-c jJilj . . «l«jI j 

.1 t fllltje q (jj 0 ' ^ U (j^J i3jL>.!j 

Ij^aj Oj-ujJj i^cJ! ... (J (—3 * ) iCj ^yu < ) 1 10 I tiJ jjjj ( ) (JlLa L$-La 

jo-Aj i L$j I jJajHa-lj L&jJj^c (jj jJI »l nUtl si n 1 11V jL^alli.! ( _ ;r jt Jj 1 d ' -**JJ ** 

..3Ji!jjJ! 4_<j/j_La ii^aj 1 3 jL J^ 5 ^ <j-° L^JLjj/j^ ^1 j »" ( ill 
j-^j i4_Ll«U jOjJIj ity\jbj£ ( _ ;r LiLLj/ cj! jLusj^Li (^yitj 1 1 0 1 tiJ (jj/ i_j Sj^jiJ La 

■ . ■ LaJI 4jiSLi jLlu/i 4AjJaj J i uug i(j|jull ljufc ^ JjIjVI -iljl>!l -^b 

ijjjjLa^j ijr JjLio 3Jl_usj^_] iJ? _L»Il£ id) (_pj * ) Lai i4_jSLjj-o^1 _}j^djLli_u «L»_aL*_l 

(jjJI ^ljJLs.VI Lxjl£ i^l) jJI . ..jJLjJ SjLloj>Li Jl3u 

1 jl2JJLi /\ LjL*-a cjLLl«JI tfjut c^jL^ q\ lSj^ * ilv 56 ^ ^ ( L^jJI Lij-Zul o' c3." " 

Jjsu JL3 jl t JjS" 1 nil CJJL*J JL3 JjJ^J- JjjjJ 2Ljt Jj dilj (jl ^gjJI ,jSLJ 

ijnT-i^i 3,5-" W ^ J 1 J^J t<_alaJI i. 1 1 iia. (_yJLc i4_uljj «jLi^. ^la a » «LjJL«JI 
Cj^>«j ^> JLa- "1 1 n"i jl ijjjjLliJ «Ls.L^o ^ j 1 aj JLSj i^LjVI ijJLA 4jjJ^/I 3' JJ-ul^ 
ijcJI ..d! t_! idJ (jjl t_! (j^J J mXI ^Lilal jl 4jIjjJI »l <i If i_alj_<I/l 

Cj^ajj 4j^jL>. CjljLjLaj^Li 
(Jj^JaJI j^tc jjjJa (2>C- (_gl-3L^3 CjLjjj£LJ,I CjJLjo (^yjJI '"'lj fllajl (jl 
uLsjjJ,! iCjl JLusj^LJI OJLA (J^Li. (jjs vijJLso I I -(jJt-U-LaJ I ji « (jjl.j.JaJ I )) 

JqJjjI/ (jjO l«j^>- (_gjjl jJI iLbjSj (^ (JjSJCJ (jl ^jU" I il_l (_gj-!l 1- 1 1 uLxJLl 

. LL^_ptA jj^I 3jL_uaj^i_JI 1 ' iC-(Jj£. 
(^j_A 3jL_j_aj^i_JI (j I (_Lx^ (j-° (J-^- 1 • i O> JJ ^ (J^J-* - " ^J^ 2-1 Lj-Aj 
(jl (j^_«j ' a ilLLIjI^ j_aVI (jL^ I jLs ..S tLuLflJ (jr^ cS^* -0 C^'jJ L * a i>"' 
.ScLaJjLa dJIjLs (jj-Aj i J- > *l ^ J d>^ LLsJJ-u' L^J (jiuMxLi 
i|j;j_j|jj| 4 j 1' iLa-jj ui II lj_* ^l^a (j_o Vj! JU V jl ,,^iTin IjjiiJ 
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ij ihl muub II Cj I jjjj^jO^ CjLuISJI Cj In in jjusO 



La-La iJa-j ■ ■■ ' ^.^jtt j| ^}LSL!I I 4l(j,n 3_LuJ> jj-aVI O . .ijl (jSL! 
(_j-Lc 4_lLjj>J! tfJUt Jjj^jI i.St i"I »l aUtl (jjs 4JLaL£ <Jj-^ "-^-^J 0 \) I" ■ "I 

Ij^lIl^ »1 a 1 ♦ 11 ( d .^"O L$_jj3j id)1^_u_o SjX. La_lj iitJj^ls jj j ^J_a 

1 aHj w S[ 1 c\_a_j^L_a i_3j(j-La d <-j t-» ^ 1 1 cJsljJa^l ^-uaj jcj i Liia_tjt_aj 
l_Lii ..(_fj^>.| 4_^>.jJ^a-u CjIjJLj j»L*jJVI f£u LtJjLjj i<UjjJl!I 4iaj_<l/VI 
j j J La " «LoJ <j-^ " " * ' ^ * " '^^'j^ ''■^ 1** ^Lal jJa^aJ! ( _ ;r 3 

(^ic Li* 4a.ljjJL3 .. LiLLc ^ U^jjj ^b- 5 ' 

(ji . . «Luj_i£ «Luij£ L^jja (Ji-JJ La J£ (jV i»l nUII «L3^C ^ y~ 1 n a (J- 3 ' 
Cil jJ^Mj i3 jJL«-a 4jjLuij^ CjLujj>. V! 4JLlL>JI ( _ ;r 3 Cj i njt cLuljjJI 4iaj_<l/VI 
VI JU i.'i i tnt J^>*T t -LaJ>-^" ^ 1 ' <*> J J 4-U-Lla ^ojj Jaj^j^JI ^JaJjj ^ ^Jjj ijr HJ1 

j! il1i1_Lljjij_jJ! ^<s_<-uLj ^J-iJI d-1 j (j-a SJa^LaX. 4-ul_La_i£ CjLjjjj>. 

CjLxjj-iV! jl j-jL«->J! j<u-uLi <_Sjj<j CjLLujijjJ! (j-a «Li^sL>. 4jjLc JUJLajJLj 

LjJ ^ 1 >t (^jJLa V 3jLs-lj 5jLi£. j r-i i s> V* a L^ia J^j 

jj^Laj (jH^- 'j'^ L-3 jiifi I Cj Lljj^a. J I ^ ^ JJ *- ' J ' Sj ji'vl I Ci Lyj^>J ! 
Cjl_ajj_il Lj^LJJI (j-SJ i«LajJ! (^yjJ (_gj 1 n" t i>L«-aVI L^Lal nalLa I 

(j-a 4i2j|j_«-a tfJLAj . . 2-at JJtJ S>Lu Lijt ClLajj_l^l ^jj-il jl (^1 • . 4_lL>J! SLo. 

il-^jli 3l_L>JI 4Jaj_»jVi ( _ ;r 3 (_Lua^Jlj ta 2Ii 1 1 J (*>2j (jr^l' CiLajj_i^l (jSL! 

i^LaJLtJ (jJa La^ 1jl>.1j Lc^a-i (j-*^ 4_tSLl 1 ga ' aa -»**' rt ^J- 1 ' 3 jL_j_aj^i_J1 ^Jsa 5 j 
. . Li J_Lc £_La_ZJI CjIj^I CJJ j j ^jl JLla ■ La 1 iul ji . . ^Ij-il 3 JLc Jj 
jjk Lajj ^La Sj (J^J ijJI . . . jl mi (Uj Jaj uiXlj t j^'v 1 nttj j^LaL^J! I J * 1 a 
Cj LiLaJtll Jaj uillj i«L^Li!l jl ja^ti! (j^'v uJlj 1 a Llajtil j^LaL^JLa . . i. 1 1 uLoa 
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ijluuUI Jjn'i in 09 (jfijall 'j i'i'iII 



1 1 11" oljLLaj^LAI cLulj^J! 4Jaj_»i^/! ( _ ;r 3 , I j< , jj I ^ I , ^. X\ ^jj^l 

j^lll Lo| , J . ^ A" Restriction enzymes 4jlLL2J! ji i_aLUI CjLxjjj^l 

dJLLa (jl ^tjjUj Ligase enzymes j-ljc-lUI jjLii. ^ a 1 . J 1 aj ji i'I j uii 

(jJ tfJUkj 1 1 gJ »C ( _ ;r 3 I j J 3. j"j CjLx-lj_l^/l JlcLjiJ LaJ 1 "J (_£jj>.| CjLj£j_a 

»l qUIl 4-uLuijSLJ! 4jLAJtll 0 JL& l -^J-" (_Jj ' L^-ILj*- 0 lil! j (j info 1 LlA L^J t^sjjul 
3l_j_>J1 j1j-i_ol ' d ui^ ^3 J) i i till p j ' a (J^-l (J^^LjJ ' p j i-U 1 h^Luj (j-* J_J1 

jl < 1 . V» " CjLxjj-i^/l <icjjiJ*_o q} (j-o lillj (j-l^ J-i' (J-^J i4Ai»!juJi! 

j j ui 4 a b se a (J^L«-a j im-i. O-fl uu^l JL3 2 1 j . ^ A 1 1 i i I j i"i" 

.! jia-lj 

S|_j_>J| ^j_a ! jjil jja 1 La p^-i! (J-i ip-&jl£L3l CjLb (j_o ISj i"i I ^iljjisj pj 

p j " • « 1 L^j I j22xj} 4^>- j-oj 3_ajLt t_jjL>«j p j 1 ■ aj ( _ ;r a !j« juj 1 L&j!j_<-ul 

<-mLi2 I ^ Jn~ni1 4baJt 

LhjIj Lsjla »l qUtl (3^3. L*i!j^ i«Lol pu>-j LdJj jjlj «Lcjj pu ijLui-VI 

L_£lJ_u3lj tjl l**I^.V1 C_ t-L)Lj| ^£ \-L3t pj t4^2 * 3JL^_) 4_U^J^iI1 LjJ**!^ I \\ {jja 

iSjLcl 1 11 a d U j , ,,j Cjl_j^j_aj i(Ljjj/LLa (jjSLj Ji^ J^>-l LlaAl (_gl jl 4SLlLiJI 

i^LaiJI ijr s ^j^?e_i l^ij mi 4_j_Ljju jl>. I 1 ^ * ^ji tjj^ ♦**( i"m 4_JLulI1 cj) juj 

C< tJa-Se 1 ^ JL^Jj , . ^_jLj_lJL) LlA 3j-jjlJ1 ..4jlJIj 5 <j * . ^ ij i^jjijUSLJ^I 

^jl (jj-t-*-i 1 JLAj ■ jGjji (<t (^G_u1 jj- 0 VjU t Sj jj^ 3jL>.1j 3jL_usj^_i ^jLlill 
aJJt O-LS i LaJU£,j iSjLsJj SjLs-j LlLajJj! pj , l"l . A il j£ ^3 JLLaj^LJI 
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ij ihl muub II Cj I jjjj^jO^ OLulSJI CJ In in jjusO 

((^Gji-usj^LJ £f \ ri I" T-a (j-<_o!jj>.j|_)_> Lgji (j-Ua^J! Sji-Laj^LJ! 

L^Laj i»l <i U II L^Jj-C d taj i uj CjL£j_a ^LiLi ^ JJ«~tl jj 1 ^*-^-" 

SjijUij^LJ! q\ Jj i<_ i i n-»-q liil j jj-ujJ . . pjai!! (JjjJaJ! J^. tjjj^ J ' "J f^-il I ^J-^ 
'"■ 1 mJLjl I a K ij^l i u-2 I VI JjjjJa LtjJ Jj jjISLjj d! I JLl JL3 d 'JT J ^ 

OJ-Hilj '(j^" 'J"*" O^-j^ri^j^W tj^l a-ui-5j| (j-Cjli. ^1 4_lL>J! 

JJLi 1 ^ . ..A « si aUTl ^j_a 4x. j-ajse-a dJjL>. jl i t^^-l L^J-^*' 5^ja3> Cj) JU pj 

«t_Ljj>J1 4^L^t_u 3JjL>JJ £JL& J-iLlj i ((j^-ai^t-a ^ ' " (j-* ^ ^ j*i 

p . .. ^ il Lft-lSj i L^JLl2j i_gjJI (_gj_uSLJI jjjLSLII ( _ ;r a I j . » 2 tj * M I 

«Qjjj O-^-La Lgjl i^gl ..CIjjjKjj cU-a 3_Ll=JI '"■ -i i "^''1 i Lj}L>. j^JI (jjlSLII 
-! jj\ i i nil (j-U^La j_La jljL>-^/!j «LjVI I J flj «J pj 3 j i nTC a 3_uljj 3 li i^i 

tj< Ij i ii i a^/1 j Ij i iu-Jl^) 3jaj_>J! CjI \l I q \ » . t 3_ajl_2j.l i " ' 1 1) a to 1 1 
4j-j>.t ijr ll » l^^SLus jj-a J-^-tJ (jl ( 2>^- 4 - 1 i ' 'i'?'^' ^^-^ tj' ^ uuS|-(l o *J ^ J 

^_Ls «L_»_a L>. jj-a i>s ^-°3^ ^ mi \jt ^ i n i n**M a ^_a ^j_u ^j_u j^j_o_i£^j-lI 1 t ^liLa 
*^ ■ LaJ (jyS^ i3jj_ia cLuLlg-j^ fiLLait-i Ij-al ^ la *" fiLt_L»_a «ULo^ ^ji I j la >■ 

tfJiLaj t_)j|j£Lii! I J-$J J i(_^o-L>JI \l < >■ 1 1 4-a^a i_2L2jJ jl «<_Ja ^J-flJ 

(_fJU>.! w I C 4_Lj_>JI ^£j_a IjJJUs. J_2Jj . ..jliiJ! ^^L<jJ! \jJt j_usjG (j- 0 
Ja_jj— *iu_J1 ijr JI 3j_j_aj^_J! jj-* 3 J-a-^ (J' (l)^- 4 - 1 '^ J ' iCj! JLj_aj^l_LU 

(jl (jSLaj j I . . (Sj^pJI 4j| jl of Jji uuj (j^sLiJI j»ljj>.^jjl i^aJaj (_g jJI 
La_i jj^^j-LflJ! 3_jj!i 5j *" pj i4_ji_>J1 ' aj aj (^^-11 CjLj_u^)-LiI1 JL>.t £_a 2j *" 
' ,U " 0' w ' wJJ^^ \l I j t 'r> 3x.Lll,l I j . . ,.<""a ^i2jl-^ tl i-.l ^-^ 

d a < a L^-ilaA-iJ i^jj>.i ^Jl fi Lj^>* (j-a CjI_u_>J1 (J-a-J d Ij i n si aUtl gLaJLr**i < nl 
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ijLuuUI J joining lg fliaJI jjjVill 



.(14 jSLi) L^bji 

w I c 2 *j a " a (j^Lal ( _ ;r 3 j<u3 4j^-l>JI 'I i a i U S-ajLaJkl CjLUj>JI (JJLi (ji 

4 j Ir ! jSlUfl Ij^Jj iSjjJijJ! I j»at j^i CjI_Ll>J! cJJj ^Lsjalj J-'*; 

»l .i U II jlIIj . . . (Transposon ojjj j ' "'»1>Q t«J£Lill jl J^>J.I» ajjiI 

* ijL^Iu ^JjJjCtllj ^J^LJI I, ) & j I ■■■'■' ^'**'" »j rt <lx»Lc (J5I uj^J 

^_ J^*" ' "J Cr^' jl 4jj_i<I/ IjJJls- (Jj h. mut'^ IjLA (J-"jJ h £j i^i 1 1 (J-l2j V 

ljJU>-JJ i3j_Laj^LjJI J I ^jjj/jjs^£JI (ji^- 4-ulj_aJI jJsljJil £-o L^J jo-ALojj (jl 
3ji^>.jJkl i_3jijl»JL! A j i n'Cr Sjjj^s 4_L3jJa JL>.| ( _ ;r 3 4iill tfJLA i_3^jj>. (jl 
(jji^j-iAll (j-a 2j| Jj-4-l>JI CjLoISLII J-j-«^>- (jl Lut j^jj (jl Jjjj..j^>.VI <_SjJaJI 

3j0.j_0 4JLI ^Ij^II L^-aljJ>.JJ-l (j.3 ^ Jij-" I n"t- t jL^l'^Ll (_j fl" ' 1 (j^>- MJJ^t!^^ 

iCj il (^j-A ^Lt-iji 4_uLj_<w£ CjLi^j-o jl «i_Sj^)j>.» jj-o 4_Laj-*Iui ' " A 

Thymine (ji-s-iljj i Adenine q\ h >l w -i ■ ..*<-<! 1 jl , .v.-^l i_Sjj^>JI ajufcj) ^ 
(j-a 3 »iK J£ (jjs Jj^/I i_Sj_>JI LijL>.| tCytosine (jjjj'j 1 "3 'Guanine (j-ul ^>.j 
aj ii i"ill OJLA (jjs jj^j^LJIj ij^j^X I J-jLjj (J^>- (j^J • * ( '1 U J± i^ jl i taHa-VI t_)Li 

ij^sl^ jl^a (^Jl ^Ll=ej jl3 ^Usjll I jut jT VI (15 JSLi) <_£jSLII I jl* 

CjLa^_*_o^_a^SLJI ^Ijj>.Jj-) «3^lj^)) ^jl ^_u3^_(J LlA «U (^pajjull I 'jj La l ta I LuSLI 
(jl J_l V CjLaLLoj jL«-II 4_fl_LjSj j_al CjI_Ll>JI jl Cj\ JLLAj^LJI jl 

. L^jLj^ L^j^jj ig-l tali ■■■II jj^ I j t£ J <" j") 
..ajj-L^ La 4J (J^LlJI (J_al_«JI (_^jJo (J^. A ,",tl jjjjISLkjI (jl (j»j lUj 

(^y^ (j n il" « l» (j^( 3 sl < ta rt a ■"■ ^ JL^-"i i n t 

4_Lo* (jj)j^ i i ii tlj-^ll J I (J^LlII (J-aL»JI (jl ^-^Xl • • «(j-*J» ^-a Lajl^ ■ La 
j-jjj j 1 11 ilj3 ^<u-ul I ^jjlr Ij iilU l) i^uj_ii jl 3j_l«j>. ^ji ir-Tit lj-ol (_yLajj (jl I g~ <i ^ a 
.! J^sjlII (.j-lj^j ^^l-Sj-uiiJI ^gl-^^j i(Transposase 
Jajj_<iJI j I j» I jj>.jijjJ I (ji^. SjjLajs jJalj^i j I LLaii »l nUtl 1 ^ .^."Xl 

^pJI JjljJI (jr^J ..Hot spots 1 ntl . U*.;ll I jjl<- lj^lU"l'a .^IjjJI 
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U ta «" <JLiLu3> dlljui f.\ o< n\ t—kJlZ£\ . ■ CjI lax It JsLUI j<uj_i^/l Lj-Ac J »" l"lj 

. . LLt J »" . . LLa ' . . LLa (j-a I J-il : ! jlSLa L&Lj aJ . I l_i 4_uLuuSLIl 

1 JUtj ijlj jJLi ui itl (JJL*J1 ' t-^LtQj 4-a- t -a- t -a ^^j-Aj • . £e-!1 . . LUt 
(jlj^VI tfjut j_jjJLj (oJic! ^JjJ^ SlitjLa joJaj £_a J_aL*_u Lui (jjjtj 

.(16 ^JS> mi) ^jj-iiij Li^L?e_i ^L^lulj i4_u^£Lj_o L^L>. jj_a ^jijlj *j ^« < ^tl 

^ jjL^aJI L*jJjlj New Scientist Jjjl>JI joJUJI 4L*-a o^JJ-* o"^^ 
, U L> -^r- ^xjLi!i fji jl>Ji /ft-i-tSj 4o3>.Ij <l ^jtAj t ^ I980jjl_u 10 

. . i ii ,"i tLa «L«-aL>. ^jjs 4-u^1JL«JI 4_ial«JI Cj p i 4j!j^J! ■ " I \j a ui 

cjIj_4jJ_II ( _ ;r i cj! mi^LUIj cjVL2l!j ii^ejJI q\ :(jj»jjL>. Jj-2j 

j-J-3 j-ljl n i"i"t I j» (^JJ CjI_Ll>J! i La la. (j£. CjLajSL>Jlj CIiULLj-JIj 
j i^lll CjI j i i ntl <J1 ^als Lo^oJojSwilJ ^ n**M t MiL-uLa Ji^j a jj-a j>^jjL»_aj 

^ I 'U jla Li) j i.'iU i"i'^ i Lj-ij^jjj L^ajJLLiaj Jju i J^»U 4-uSLa I j * i ■ 
Cjlj_ajji! J^^^ (^jJLjjjj n t ii) 4 \-r- i nU 4Jaj_»jV^/l j!^5cj IjLA ..jblal 'Ltjjl 
.«CjLa^UU jj-a i^Lo* (jr^ tjj *-* ^ rt Cr^" (J^ ^ -4-<s i^-*^ 2 ^! 1 JLA mi^Lj 

. ! (jjlj ii a (j^e-l (JL>J,I I JLA ( _ ;r 3 J-i-"- 0 J lr ^"" uS' ' ' L -^ 

j i"i j J j-i-l (_5-IJ (j-J^ (jjs CjI_Ll>J! (_L2-iJ 1 1 JiJ>- 5>J^ liJJj) Jiju CJa^til! 
(jl j^jj (jl flSLj ,jSJ i Lufc LjJ (_psjjilj (ji ^jU" i .1 1 V (j^tjj i4juj/Ij (j^^ 1 
4 LaJLJI 

,_p2lj_a^U d iii ni l CjLjj^jII (jiiJU (j-a 



127 



ijluuUI Jjn'i in 09 lydiaJI '3 Til 1 1 



(j"i j< 1 » ijmj^Lus (j_a ^-^P* (Jj"^ C?"^ L ^*-J-* ^ JLJ fr' O-l-Jt-?! (j-a JL>.lj ^^=-t-J (<U 

(2^C SJj'j 1 11 a dlljJLl 4_uj>J! OJufcJ <— ll ui^lVl (jr^^J uJ"^' (j*""' '-9"^ ' *L«-al ( _ ;r 3 
J^ljl < n ^ Mil J »U p ' J ' (^-O" 1 ' ^H-* 1 -^ ^-4!-^ Ijr^ d * ' " ^ 'Ot^JJ J"* 3 ^ J^ L ^- i-£3 i 
Li 4_Ll>J! tfjufc 'll)' JJ*^ 1 ^ ' •" tdlbj'C 1 11 ^1 LgJajKJJ i<—ll uiC al 

jjJLj-Lu (jr^Lc j^i- 1 (j! ^^p- l5' j I j-i-*- 0 J ' j»Liftl j I jLSjI lilliA ouui 

1 l_iJ 3 1 1 nilL cjLj^'C 1 nllj cjLjj M.ilL^ L^J 3 < < ilLi jjljl . nil I j iujI M.r VI 

aa. se 1 II (JjLULl CjLj^ ^ i n II ^j^* * ipaaJLJ (jl (JL>JI sLuj-lLsj ^laJ ' u > (j^fc-lj 

p i^-i^j mj jdlj 1 1 < u i c p(fi\_t Jj i La_>J J^Lj V (^Ij-tl (jl <j£L! . . (jjjfc jJIj 

^j-2j 3l_o. i4_JLaLSij SLo* 4jL«-al ( _ ;r 3 (j"h»" (_ylll LjjjjSLlJI jjfc <_ i mi« II <U 
Ijjljl i nj i4jjj/Lla SjIjjs. J I g-ilajj - (jl ^o^pJI mJI - . d » A i 1 1 J jLjj (^^Lc 

JL »-U LJ ClLj^ *C ( n 4_1_J_A (jj-Lc ij_U3J>JI » )JM|C\_lU «U -ij-'J I iM a 3j^_t-£5 

.3_Ll=JI dill) 4^>ilol ^1 lj-* J£j •• bUlcl L^lLc 

(JIj_l>. Juj-«-a lJ £ J-aJtJ tS^^ cPjW t^'-"' 1 jjLjl JJJ^jJI (jl Jj-2-lJ JlJJU 
ujjLjc-jJI (j_o 4 I mi 1 mi Jljlj-j_><j JL3 (jdjjja-Lli 4_La-uJlj isajx-ilJ lLL^jSLJI 

>L«_al jj I j I mi II < i^a_a (j_c SJj* mil t_ijij£Liil £ i-4^>- Jlj-^ (j-s-S^jL^JI 

Cr* lAt^ Cj^' a_u^I^iJI Lj^uS-iiJ m^Ij>II j»lj^.j|jJI m^S L^jjj l(;;r <i,I^J.I 
t_!Jj£Liil I JLA jl mi" ll (jLS-al (j-a i_3jitj i^L*_Ll 4j^j*_iJI (jl J-tJJ i LoLlaI 

Cjljlj-_Ua_>JI j^ljl t n aj i 4jl ^_tJt_t-£5 . mi ill ^L»_at (^y^ (((JjutXI)) 

L_tjL»_al (j_a Laj fl^i 1 ^ i uj a j^wuo ^_JI «U < LLaLtis L^JjLuj (^y-i-ll 

(_£jju (j-aj 1 1 &l j-2c J-a^eJ V 4_LiiL>. jLjT «U (jjSL) Jl^ lLL! j ,jSLI i LoLaJ ^1 
^Jl mJJ|j Jl^ jl iLLaJ-a VI j ■ ■■[ Ll! ilJL=eJ JL3 JjJ>-U t_J^S_jII I jut (jls 
Vjl Lg-La (j^s Ju i L>.LiLil CjJLso jJi iJJLAj i3j_u^ CjljLc. (jjoSj 

.! 4_iSj_<iJI ljjL«-a_oe-a Ltj_2j V <L^3 4-2jj_Laj (JjLi 
(j_a Lj_uj->o (^i>»j| (jl (jjJ_)J)> (^3jLl Ij^LJo (J^-^- 1 L-a^J i(( I Jut (J^l (j-a» 
j p , ,. ^ ' j |jl_i (_gju!l JlJJL>JI (jjLSLII Ijut j_LajGj O-a^ i (jj * la 1 1 tfjut v^J^JJ 

2 ( _ ;r _L>. (ujjjjSLlII 3_jj j LtjjJU cJL2jjI (_^j-II 3-Cj|jjjU 4ILujaj) jjLSilj 

.1 «l_i^l^j(JI Jij nf J^g- J-al jjj (j-a-jol 
i_3lj_Zul Cod (j1_L>.LLll (jjs J-^J^ -5JlC I jj' a tijj_ul/l (_Jjj>.| 4jjjo 

(jj_a_j_Ljtj i L^lLc 5j Laj i iJIj L^.jjj CjI_Ll>JI (Ji »l a If Li^l (j^s 4_uj/ 
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iLjj—uSLJI 4jjj ( _ ;r 3 <lcjjj_tl 4-ul^.pJI CjLuj>J! iZij mm ilj i llui> 
I J 7- "' ' "' (jr-^^ V— ■ 1 ^ .3 1 '^*.') £ ^-'^! ji t!^ < — '^-^J -0 ^-^J^jLH L>^ 

I J_j-tl 0^>- j J mi" (jr-^J i <Lx«-uUj9J ">j_u£ dJJj Jjlj t_!jL*jJ!j 

cjUsj_L>J,I j-* ^L-ajVI (jl ir-i ..t_jjj£Lii! ^1 (jL^uVI (j-a 4jIju 
SLj ' i fiLcjijjJ,! fiLL_>J1 % i ***< 1 i* ijj£Lj_a 

Sj_aj i4iju^lJ! (JjjJaj 3j_o . . <j-Q!L>. ( _ ;r 3 (JjtAJLl ii Jl>. JL3 till j (jl jJal jJI 

. S ' aj^ . . ^1 tj La II c Lp* JJJ 
Luj^d-lllS 4_*_aL>. jj-* 3 J)jL^-lj <fr (JIj-lAj 4jl?e_u_u ^L_u j^Ii^jJI l_Ll j^JU 

jls (^jVI 3JI_>JI (ji jj^- 0 ^ J-i-a jj mi ( II «j mi j 1 1 sLjjj-jJjoj » I ^ j il'C 

CjLj/^j_iAII (JL«j>. I »" mij I jjj jJI »l nUII >LaJ 2'a i , ^tU CUAjuij&\ 

i.". j i lijSl jajtLj^ii- tjl p g^ic Ojjj>.I ^^1 JjJUtlll OlLui I jl i4L^Ja (j\ '< mi 
a i a " p-ijjl J-^j) Arginase j_j_Ljj>-jl (o-ij-il j<uj/Li i-S^ju I Lxj^jI 

{jJJ mi» II 4_j_Lj_o^l ( _^i)L^>.^l jj-* 3 JL>-ljJ i(^_Lo^jT d o Mil iJ? _Lj_at ( _^ia_al_>J 
(_paL«j>.VI i> JJt Lxjl^ • • '^^''J' CjLcjISLII J-J-<t>- jjS CjLLujjjJI L^la (jj^JJ 

JU>-^j V puj_i^l lj_A (jl i_3jjjl!Ij . . (cjI_LljJ(_)_jJI <(«Lj < i_J 1 » 3_iliL4J 

S ^il *L>. i LLal i ny \ 

^jJlj '^yjljj j»lj^._jj-±-i VI o^-jj (j! (jSUj V (<uj-iVI 1^-* ol j^l>!' 

' a j S[ '■» . . I_jj_l1SLlJI ( _ ;r i JL>. 4_Ll>JI aJJtj i4j^jL>. 'Li^>- J-oLjj^JI Jjjjsj 
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j_aLjj-JI u& aly>.jjz 4_Ll>J! aJJt J^Sa i4ia-JL>J,l ilaju^iJI (jjj^Jaj 

^—aLjj—i jj-* 3 Lj-^* ^ ■ ' ia **' 1 Ljj—lILSLjJ ! jj-a J 5j *" jja ' u jj ±^ 

^j-a-Cjj I" 11 (j-jjJaj-jjjjjj-LaJ I I Jut (jjjJLy JL3 (jrOJL>JI Lil£ (jy^J 'L>"jLh!^' 
jr) ' 1 " (< <3 I al_«-a i'm Lc <^>jj-JI si l Ut l Lufc 

^-t^j-jjill jj-a ^-^J- 3 *^ I aJJt CtlSlul ' d ' ga ai dJIjLa cLiLjjJajj titJu^Is 

Jl3 4_uj>J! (jl liili ^1 ' fl-Ja ] njL^u^LI (^Ij^II ^-aLjj-ill (j- 0 1*0^ ^ .' 1 ^ 
CjLLj-C fjS 4 jlr i_3jjijJI (jSLal (_gjJI j<ujjVI jljjaLi Lt^y>.j '"■-» .Vat 

I I . . J L>J, I I JJt ^jjs J)j La- 1 j ifrj i 1 11 aj£ ju joJ I s ! j i"i Lut ' ' 'J 
( j_a 4_t-^L>. ^1 ^jt Lgj-u 4_ul_Iaj-i_aJ1 ^IjjVI ^j^* * ^jt i ^ r II j-ulu d j a lr ^JjVj) 

«4£aL«JI» «LlL>JI Jjjjo S-lj* 1 11 U sLjjj-^J^uJ! 4jSLul£_Jll jjSLI iCjLu/^_LaJI 

(j - ^ ** I-*!- 4 - 1 <3-aj)J-*-a O 1 int 3j»ajua 4_j^_L?e_a 4_uLL=ij-i_u 4_lL>. ijr ll 
j-aLij-JI (jj: Uj^>- (jl-LLai. (jj^J J^J iLjIjj^j I jut LLjTj J^J-J-a-oJ, I 

4_LaL>. i"il 3 JLC jl Jo-J^ i"i jjrt-J (J-"^ - ^? ^ (4JS ji) (jjijij-Lfll! (jrjljj-ll 

i^jLALa ^_la ^1 JaJjJ! I jut i^jJj J^aj 1 iuVI 3j1>J (jiiljjJ! ^!j^.^>-lLI 

i JojIj jl JajLUs (jjj Lai w I c J » "1 i"i "1 a i«4_4jLj» Oub^ j-alj-JI 
^1 (_gJiJHa iiiil j ^1 ^lj La tjj-i jjLCjjj p 1 naJu d j-r 0 iti 4_lL>. ^1 J^sjjj 
.t_j| j-c^allj UajJ I jjlj Jj^sLill J-r»JI ( _ ;r A Lut djnUll 5j^*HIIj . . ^[laj-i-u 
^_ ;? _a Jj Ljs_Lj_A J j^r i t n jj-a 

i-Sj-K-j (_yjljj O^J -4 ^ J I CH - " L^LiJI (j>n; (ji (jlj^jj jl iLa^jLj^ 

^1 tr^' (_p=lj-a^l <j-a j-^j Galactosemia lj <ij . .ij^VLa. j<uj/Li 

ijr a ^Ji. JU p-ij-ij L>^ *Lt^5 1 11 a 4_Lo^ ijr a l_Ia_>J «l^t_uj 4 jL>. w I 

MlLj-a 4>jLL(_i_u I p I H^lJ I 4j jjrilinj^jLllJj^ljJI jiLo^l 3j^VL>JI 

^j-a cLt£, ^H-t-l Laj i^jjl ^a j^Il^VL>JI j^-ljj ^_aj>o p_lj-]^M I JLA * iLi^J 

ljr £ ^ir i<i~j iJ-inJI i 1 jjs-JI jj<i^ ^1 i^jjj sLujLv Jjlj-i 

. jJI .. JL^JI 

^ S^jijJJllj 3J^jlII 3_Uajj_U Lj>L>JI (jl ^xls^il ljut ij& jaajJI 
jojj-j^l I jut ^Lj_iI w I c l_^_ijj-a jij " 1 n") (jl , ,," ij^sLi. (^1 ji. Jajjij 
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lj.i.h*i,uin II Oljjw^jog OLulSJI Q 1,6 u> jjuJ& 

Cj\Au - I - j^l£VL>. ".(JjjJ^ ^_i_uV jLuaIL>.l - Cj l_3 - I - ^ 4 o t Jj) 
,jL£ Galactose Phosphate uridyle transferase - I - y^j j n i oj! JjjUj^j 

L^j?e_aLjj-j 4jr II p ' gaJ ^jl ' 4jj mi i 11 Li^L>J! {j\ ^lia^j Or-"* -3 ' L - k -^ L)! 

bVl 

(2^c j<uj *L>JL«jUj . . (till j SJj'i i ii U CjI_Ll>JI jl 4_uj>JI I Laj» 

CjI_Lj_>J1 (J_oj>o 4loL>. CjL_uJ)j-i3 ^jjjJj-loj 4_UajjJLl Li^L>J1 _}1 J_al JjjjJa 
cLjl_Lo* ^jLj-uj^M j^pa^Ajj 4 ijr j!j^J! dala^m jj_a ^ 1 1 eu£ o j \ i ntl 

si ulr pi ta!i i I jl CjJlj-j i .1 ! jufc (jl : I i j a dil j ^1 (jLajjiaj ^<u . . 2 .j U . 11 
. . d o j\ i n CjLLiJtj cLolaL>J1 jl 2 *j a 1 1 CjI_Ljj>J1 j-uju ^3 1 ^_$£L^tIu ^jl 4j|j^J1 
(^_L>J1 I i*ii 1 1 (jy-^* <4_u_u_L>J! l_l^L>J1 (jy^**t i ii a (jj^, i_dJj) Jl)JL?e_l (jl c_t^t_l jj^J 
i^j i>ijJ,I ! IjJSjlaj (<sJ (jV! (y> *Lci«J! (jSLI .. I ajl i ii <b|jut| (j-a 
^J_a_3 d . ^ ^ J 3j-u^ djolr ' lil I (JjJjU jj-* 3 X^l ^ t j-til i n^. 

t La ^ (j! tiLIi ..3ji,n->JI Lj>iiti! 3_uljjJI ^alj_JI JjJjij (^Ic ^IjLaV' 

CjI_Lo~ I J i *ajj «"' jl i LjLaLa. ( _ ;r 3 2 , j U . 1 1 Cj|_Ll>J| ^"vL^I jjl I jut 
Lj^LiJ! (j- 3 *>^" w I c ' ^ a ' - " a U L^jV ^ i ■■ a ' Jj-ill ^1 •^z^' ^ ^ " 1 " 

(jl 0^>- iSLjLiLA (jjJ> (jL^u^l (j"ij«j'^ i LtajJ I L^j iuLs. (_g jJ! 2^jj i ,,->JI 

iijjj JL3 4j! (jjjtj ! jutj .2ji,i"i->Jl ,>Lj>ii. ^ \±a\£ Jljj V (jjljjJI LkjJI 
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4-i^>L>. iCjLS^ijJ,! <j-u CjI_Ll>J! JjJLjj jl Jj Jjlj ^yfl 3j_LaJ»JI 4_util! aJJt (Jfla 

^1 3JLLJLI 2l1^jJI oLSlSUI dULJI L#j J^v ^l <_jjL*lJI c^au>j LojJc 

^ jjau ' " * (j) (j_cp 4 Ij-j_oJlj Llj-ajLIlS 4 I*m mi L^J^_t-£st Leal uto.] ijr 5 «LcLlU 
lilljiJ ~ j 1 aj^ 4 jJ^jxJ I 4_jj|j^>JI ^fl ^ JLa-"i 1 n" JLS jl 4 I'm i"i (_J-»-"ij (jl JLa-l 

.5_jjjJ1 (JjLuLJI 1 1) La3* JLtlul 
j— fl-l 1 i"i i j mi j^HI^JlJI Jl)^t_J1 Jij-a (j_o l^^iptJ (jjjjl 

j^ju . . ^^^JjJSjlJI Lujj^jJi^ Jl^jlaj Li^-jJ^-uJI p 1 11 q t j-4i T uj Shinsheimer 
I jj 1 a£ I ill j jJlJ» jll I JLfli d CLaLil iljjji^. CjIj-4-iJII JLs- 1 ( _ ;r 3 
I JL^Jj 4(_p3j^/l I c S|_lj>JI j j La " 4-11 1 no ( _ ;r 3 4 a t uLa. <LLaJJ ^1 j_UaL>JI 
4_«_Lj-La (__,-3 LjJu>.j ^Lj^-La j Si a ' (jl I i jlr t^^cJ 4jl ' I (_j-liL3 <_ u 1 nil 
dJJjj 44jIj^JI <L4j/JiJLfli (J!>L>- (j-o 3j-i£. I jj'a (jj. J"i 1 n (_5J.II jjJallll '"'I -U »c 
ijJLLfli (jl Lt-c-mv ijjjjj Lcjj ..i_i_Lfl>j jLaJ-LLa 4iic (^-Lb (jjj^tJ o' iJ^ 3 
(jlj 4i_jj_uSLJIj iljLij/^-Liill (_y^ 4jIj^JI 4jL)Lljjj>. (j-u <La=j>-Lj - La lj. '"'I -J 0 c 
0LL0JI iali. (jj'vj t n 1 aj ' I d 1 1 u r ILi d ♦ ^ILa chJIjLa 4JI1I j La >i 1 1 4) 
l_Uaj| 1 'I i"i (jjJijj-4_jjLSi^LIIj SjjLilflJI iJliijl^L^JIj tLajlljm CjIjLlIII 

tC-iJ 36 I II i)J_A (jjl^. l_U3jIL»-a l."l I III (j5-4-ll « LlljL>.J La^H?E_a lj-43l-(jl_4_4U^I (^y^ 

(JLa_a (_ ;r 3 Lg-i-Lc J'">' 3j_fl>Li ^liLlj i-ilLLfli (jl (jl-2-i (__4^. (_j-"l (Jj 

(j-o (j^^**! t n ^_jLi_lII 4>JLfl> ga * ) (jl^J 44jlj^JI 4_4_ujjLfl> 

I J-^J 44lJ^ se ill aJJb 4;ljj>» (j_a I »llajq jj>. I LuL>» l^J ' t — ^j^-* * LLiiC^ 

CjLjVjJI (_5-:9) «l se-Lall 4_usjill JutLtll I j~ « 1 aj (__All '"'I LaAsegJI (jla 

jojcJj (__rjJI I &j I La a. I (j-aj Ji^til £ L_c3^ i."i 1 njt iij ^ajJI dJJj (__4^. (SjL»im 

!<(i_aj^j (jl (jjj 
ifl^-La-i d j a. j j 4dJJ!i (j-o Juul (^jJI j^-il mi m mi j 

4j_ l -qJ L> . 3j_4J (_,-fll (jVI L&lj-i (J-^II 4jllL^l>J,l ^lj-ll Jli (jl-J^jj La (j H l'<1 

i_4£jSLI! I JLfli (jjs Cj JL>. I JLflla 4 1 JL>. 4jjlajj 4 1 Jl>- dij^ia j^LaJ O LlUjl! 

1 - . \\ a I a. JLflJj 4djl£_a (^ (jj I V a Jib 1 aj I ^Lc (j^iLa ^Jl 
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J I CjjJLUI (jjs iCjLtjLd! (j-o (JSLI (jjjlj>II U_i>**^' Cr^ d 

(j-SLj j«J 4_j| jJs! jJI) J-i-T £>i e^'j>" OjL> : ' , -''' 'lil^l _jl (((jjujjl » 

(jl j i .I L«Ji n>jj_La joJi " La LaJ I ! jla I V ? | ^ U 11 (jV nil! j LiLa-a 

CjI jJaj. (ji^J '''-'J-J (jr^ <C^jL^ L&j^iajj jj^/I SLjSu (jl ^<u . . (I '<-r i^jl 

^Jt 1 1 aJj (j-oQj 5 J ii» Uj SJLjuiJI L$1jLu/J d « i . U 1 1 jLi JLoJj .3_*i_lLu JL>- 

La JU£,j i Lul j ui£ Cj JL^jj titjj^ls 4_j_Laj Cj1jI1j3 i?^- CJ^tJ (jL^ fiLtSLI Ji 

. (2 '.j 1 . '--> 4jljj_<j/ ^jLjJ ^l (_£-ijj 4jLa i\ <iUll j Laj i 

CjLsj^-iI p I 4_*_u_UJ j^a- i ( n £j\ i h^Lq Sj^j^jJI tSj-^~ ' ^-4^ (J-°J 

Cjj se j 1 ( _ ;r ^j_SJ! ' j « 1 1 ( _ ;r j2 (SJiljjJ! CjLxjj^j.) 3jjj_J| j^laLt*.^! jjL«j>. 
i a_ L axLa liijLiJ! ^jjJajl! IjLA (j^. «L<ji!jJ SjLkIlU CjLjVjJLi (jLUj_<jJI 
4-uilj JjM o JL& *L>.j <u joIjijM JoLuiajlj » I a U 1 1 » (jl O.r>oj i 1 977 ^Lc 
4jj^_JI (_paL<3J>.^Ll (__)-!3L>JI (jjjij^v 4_<_uLjj (^yjs tJJjLijji dtj^ LcJ_t£,» 

(jjiLuJI j<u-uL2jj L*-Lgj>. Lul :dJI jGjaj (ju(j»IL>J,l (^^LojJ ola 1 1 973 ^Lc (^ 
cj^till (jl ^1 jLiivl LojLl^. i ( jji^^Li cjjlkHU (_LLajJI Lxj i-jL^c'^Ij 

4_LiJ-JjJ^ I (j_a (1 1 j»J>. t (J_t-£5 LjJ ^ 0 I iM l_Ji ^j_u J-L I I JJt C 1 (jy^I I 

Cj I J_i JLj3 tZcjIji Ljtj jl (j-SLI i JUlj I Jjj joJ Cj^tjJI aJJt, OuL^j) 4_uljjJI 
(jl 1 'i i ii o -*o L 1 1 ( ii (jL^j i3j-u_a ^jLlj (^jJI (^gjjj < n I JJt (jlj (tjdljGj3j j ^ Laj 
(jjtj ui ff> JlJL 1 CjL5jj_>JI ijJUt (j-C l_L3jl_«_a Vjl jj LaJj i ■■ Cjj 3e-jJI lLIjj 
( _ ;r SLI 4_aL* (JjLu/J Jal j i" i »l ^1 LuL) I 'i \j ^" . .. L^jl jaJ isLL&jlt! I j"'J"^J IjJJ 
(jjSLi (jl JiJ V (jliT liJJi ^i-C.JJ njLcuJ^I L-tjj -»* (_^<JI 4_ulj^JI (jlsljjiVI ^eJ 1 eaj 
3_ij3>Li.Vl I jl Ja-2JI (jjs JjJjlII L*lJI aJJt (J!La (jl jj^iTjJLa 

-LijjSLIj 1 Lg-tc jJpj jjj ( _ 3 jJI 2l 0 ~,^t I jIU-^M t S^tjpj 3_jcL4i>-Vlj 3-jjjLi«Jlj 

(j_a (jL^ 4(^_utJ I jLa i—SjJLJ Lu^SLJj 4* JjL^tjJI ^^*2J-*L<jJjlJI j uiJLA (j^t_) 

iCj ^t_JI 0 JL^J (j-i U"i uiXl ^uijv 4_lLu>. LuLlI^^ i 11 a (J-t^j^ T iJ (jl I nlr c_o^l ^11 
L-lj-jJj \ 1 n Q (jj-^ ^ 4(J-aL»_I.I (Jl 0 C J (j^_j_Lti]lj (jl 1 Mill »l 0 WTI tiJJli (^yj^ (j-4J 
.(jVI (j^s L^J Ijjj (jl LLlLcj iSJjjJI ^e-i I 1 eaj] 

1 974 j»Lc jjjli^i j-«jJ-o Jjl jjic-JLuU (Jfj-" (ji^-Lijijjl 

Sjljj (_y£j iSJilj^JI 4jj/J_lA Cj^tJ L^jJI (_£-Sjj JJ3 CjVL«1l>-VI g| mi^LcX 
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ii^aj iXfriui (jjs Birnstiel Jj" 1 n ij-i (j^La jjj^jJ! i_kaj j_a-iJJi! Ijufc ^Lni! 

i."r i^L>. jls Lijjji ijj- 5 o' l> JJ1 iJ JJ ' cr^ J-'H?^' ' * <-. ' j ' " (°-^9 
iZjLjVjJ! ^J-^l cr^' ^V^3-" L ^ 1 <_k 'J.<^~'""»n J-«-^ 

<_Saie3 4jSLI i4jIjjJ! 4jj/j_La cjj^tj 3j£La j- 0 ^' c^j-* lS^' 

^J-aLn-a p laji rt I lJsLLs i41lu j j 1 J! ^Is 4jLa_*-a ^ji (jLCis t£j>.1jjjj 

(j 11 j 1 j i^^^Ljl)! mil (ji^- CJ_jiejJ! pJJ'" ^i^'- 5 '(**■* ^"'^ p-JL*^ 

«L_lj1^>. ^j_a £^_u3^JLl j^^lSLu pj 4j!j^oJ! «L*_uJ_lA Cj^t-J (jyJJJ^I J- 4 - 1 ^' L)^- 5 

2 jM l^jj ill New Scientist o . n" ijL^u <LL*_a j-ioju jo- t;r Lc. ■ _tlSj| Jj iS-Lal*]! 

cJojo JL3 pJL«J! (JjI 1 11 a LxjL£j , ^ A , ,,1'a (_gJjLac ( _ ? ja^L>.i j_«-ijjs ^1 

iiJl_La I ^jLj pJ p-^-il (jr-IJ J-^j-''' »l inf I jii-i 1 aL ^1 ^JJJ jljl J-SJ 
d_j_a_Lc cLJu^I—Lo LLLIj i_<J LajJ La jJ-Sj i(_^^L>.| (_gJLjLa£. ^jjJsjjs d uiSLll, 

^ L>. ui 1 1 ! n i "kJ 1 

«L_lj!j^J1 Cjl_ljj-_>J1 l_j^>.^J^_u C-i^sc-i J^JLA ^j_a ^jLaj-jlj jJjLfuJ J)U \J 

1 L$-j i_ajjJiJLi j-Juj-iUj^ jl>. ( _ ;r l£.-cjLLa^1j>.^/! q\ p3 n_gjijL2cj 

JLflJj) CjLii^LLa (j-a 5^. Li) I iJJLA ( _ ;r 3 (JIjjcj La jjl pj V d flj^aJI (jSLI 

Lc I daj I ^ La «j i_Sj_<_u (al al«JI j-^ (j-a L^lS uA,\ (j-a '/.25 ^l^s. ^L^ 

^j_a I If '"' i-Ia 1 n \\ 5_a^£L>J1 ^jl j^J-j La_aj 1 Jafc 

LajLj^. liJJjj i3JiljjJI 4_<j/J_L& ii^e_J dilj (Jj^ I j" 1 a 1 a a. 3_u!j_Ji.l 
(jl La^ ij ui J I 1 J-jiJI Jj j-J j-a-so CJ^taJ! i>j-& Jlla jjl l^jnlr ^1 i_!j_<_uj 
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cj I ju 4jIj^J! sLj/JlIa JjsLkjs (Jj-4-i c^jI^ ch^' '"'^j 3^ 3' s 4^i>- a ^' 5^jSL>J! 

U l- J J w a "p I c LoJ^-i-C J-«-iJJl! I J A j 1^3 VI V JJ a ' 4-«_aL>. 
Lj/Lj/I jJL«3 (jl c-jjaj CjIj_«-iJJ,I aJJb (Ji*3 i4jjj/L(1I d j n Utl CjIjIjJLII jlitjl 

(j^/ IjjjlJjLfll CjL«-3jj C^J-l^J JlJUj l»l <i 1 » II (^1 »l g Utl I jj'a iljiitajj 

iCjIj_4jJJiI aJJt ( _ ;r 3 (Ji. jCu ijlu^ j»^Lc^/l 3j^>.| (jl i2JLi (j-UaJI jlj Lx^aj 
(_3jL>J,Li tLaiLaj i n"i aj Sj-iILa CjVLiLa SJilj^JI Aj-uJuJb J}^-^ (1^ t ~':'~ l ^3 

jj-Li i_JLta-j (jXJ ^Litl <U i^LutJ i£jLSJI Jj>-j Qjbe mi L^jj ijl taa.Vl j 
t_^|j_UaJI j_alj lj_ji.|j Vjl jjt 4j^/ iJ-aLnU (jljJL>. (_j^_i (Jlj^cJ «U|j 

*j U >, 1 1 Cj^t-JI aJJb (jP-tl 
JjsJI I j-d> (jJIj .2jl Xtl LlajJa La-t3 (jSLt 1 IjL*. Jj^Ja tilt j Jljij ^jjIsjII j 

S Cj^ejJI dJJj (jlr j taa. CjJLs. Jj* '-tjjl i iU (jLtj^/l (J^. tj taJ Jl^ 

(J^)> (j-^-t • • L^jLjfu (jjs JL^tHj Sj-U^ CjLjLJJ-iljJ t<*>J iCjjL>. . . JQJLJ 

cjI ju jl i<lLlL>JI (j^. i.'.t jttj 5ijj(Ji,Li J 1 n~\ Laa^ S i (( * ) ^il^j-a ^^_L4_4 

( _ ;r lJI 4jljJUJI jIj_<j/^I (j^. ' a uiSlil (^j-cv 3^-" (jr^ ''JJ taj 1 1 (J^Lnll 'ojlS 
i."' '^>j-3 (jr^tl Jijjiitl (ji^tj i (jusjiLo 1 1 ^"1 (_5-tl J-il »l nUtt 

(jl J-JLJ 4_^l_i- 1 LIj-ui a I U J i"i Cjj 1 11^" _L3 J i.L2J I i)_LA 1 LUsj^ rft^lic 

(_ ;r 3 jajitj (Jlu^ cr^' jUai>VI j j laj jl ij^cjjj i-Llj'C i"itlj i_3jL>J,l LliljiJ 

ii I a_,LLU 

i4jl3jILo j_lC Sj-jj^ CjIjLjoV Jj S uiXI (J^si ( _ ;r fli Sjjlj^JI sLj/Jilfli vijj^cj (jl (jl-JJ 
ijjLajJI I j_fl> dLa_Lc I J J (0-^=^ ^ ^ SjLal Ajj uijJI Jjri" 1 .i-i^l A Mj-j^^j 
»l gUtl jl^> u 1 ■■ dJJi 1 1 J-A l_Lj L-«3 Cr^ H * J-A (j''*.' '^'J-^' J-ilj 

ij'iSl I I nK'q iAla£ I CjljLsolj ij taa. I i_al Jutl (_jj-2jo (^1 ^t 1 1 n a 
4^>.^J| I j '»j j jCSj_i£.j '(j-S3l ^J^-J-V '^JJ-^' jl <— > LjLj^»J t (_ ;r 3 IjjiSijo 
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(jl 1 .1 tl 4ij_5J>>jj hjLuu^U (^Ij^I! j»!jj>.^_)^J! cjLlII! cjI_L^>. 

Jj . ^jlj ^ j j jj) I—LA L&Ll«JL9 (__hJ1 djlUtl (j n t nVI £JLA 

! LULl 

. J in"! i nil »1 <j\c L^22jbj JL9 
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d t^v c_)Jj-SLj_a 3j-SLflJ1 (."■ 1 ***< mi I J 

j ' La jJlJLi »l q buJ I^Leaj dJJ!i 

Olj £-a ' flJb l_3oj-o (((JjutX!)) Liij^'sj q *V4jj mi iU 

^ j I i a t 1 c-j-SVj-SLI 1 I jut tjl *C i .i ,j_o (ji_j^LI.I 
£_La^2_J ULlb j I * * ' a ^ i ijij^LlLI i ( <•> 1 jJLl . . j£L_aJ1 

^_*5_jJLl «L_La Lx.se.J L aJ jqJ t^jl in )2| Q^-^ ' " *l L-lJ 

)jl 1 njll j 

^^.3 jjLcu.iV! CjI_Llj>. (j_o «LLlj>. sLcljj 

w 2 ^ 5 a* ^jj-Aj <3j-u_o ^ ua^-Lll )j)j£Lj_a 

j_L->.l ,jjs 1_£>>>J OjL^^^I 4-La.oL^/l Cj^tAI 

A 1 a 3 <_Sj_<j/J iSJiljjJ! 4_<j/J_La Cj^tj I j *'* 

La JSLl j 7l~ 1 ,1 a I nlf £jyJtU *Ui«JI ^LtlII! ! j-& 
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(jii 1 L&jfTj^j 4-lkII! Jjj^s! ! JL3 I j-alj Lai (jiuk Jlaj j_iILa jjt 

! (jjjjjj La (j-uj p # m ^>LjL>. 1 nil j 

iCj|_Lujy_i!l , U , (j-ujjjj 4JSLI iCjI_Lujij-J! 4l5Lc (j_a J-^J 'o'^JrP^'j 

. j_ujl! (^La!! j_«j>.^/! L$jaJ I gala «jj i*lj_«->JI j»jJ! ^jIj^ 

L$_u^_aj Li^Litll j 1 im 1 (_£J-JI ijy jLui_iSLl! Jaax^jJI t^-ll^ 1 11 1 j? 1 ^j^aj-Aj 

:Lj}UJI 

I <_ ta-JI I g I j a ■ cJl— 1 (j 11 j n tLS 

Jj « a* a I t>j$ g La Jjj — 3 *l 

i_Jil jJ! j 'v 1 11 II I r J ^" ^jl fcilaj 1 iu V Lj}L>J! q] I jufc (^-utJ 
(jl ^jU" 1 11J V (_g jJI j_l«jJI Jila^ lLL! !i I <j l"i a 1 LgJ^>. .5^>.j_a 4jI jcjLj ij» jJ! 
(j-a Lj^LiJ! f>J-3zJ (jl 4jLJu (jjs I JL&J itfj^Ji <J>^ J^js^JL 1 «LU J mtj 

w I c 4_La J 1 a >■ <j-^j* x j 1 u^VI SjlcI i n^aJ 4^j_r>o (_gjJI j*C 1 nil (_gl-LtJij^j 
(jUajtJI I jbtj i3JLlSjJ! I j^alj ^ Jji uu ^ L4I 4-aj}UI ^LuijSLII SLsLtaJI 

j*s i nil ^^paj-a 1 }Lt*aj 1 JLA <J^>-1 (j-aj * 1 , >. i ^j) 4jLjIo jj-* * l,n ^5^""' 

i^^L«JLi (jiajj-U ^jLcuj j<sJ La I JJt, . . 4jj jj<II CjLijj 4_p-L aJ (_g jJI Jlj^JLi 
j J ir-illj i^j^jLa. jJ ma (jjs (jlJ jj^ijI ( -J ^Lc (Jj irO-»JI ( _ ;r 3 j^jjj ^Llll 4j>-5Lcj 
^Ij_i^/I (j-SLI ijjjLLiJI jl ( _ ;r <I/ljII ij^J^j-oj} f_y£ J^-alu (jVI (j^s- ^LUI 

ijr _ULJ i4j^Lj (j^_3jj>. ijr 5 ^ Ml ill I 11" t ^LjlS 1 ^ i**<-»-" j , nj 2I 

!2a>Li 9 1 
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I , Lj-Lujij-j Lljjj>. till]} (j*"^* ^^H**-^ t "~ 15^^ 

»" < nVlj 'jj-ilj ui^VI j 1 ' -*■ a tiJJ (JL>J!j jLi i^jdj i ii i j? 

5 1 £_yja ^ > -»J1 i la i "j" q (j^JO- 1 *^ " ^-i^-^" J Lt-alo* Li ' " * * ^ 
(j^SLljj 1 j 1 1 n i ^Jj^Ia jiauj . . ^jjj *a ' 11 J I Cj^j-a£ ijr 5 «Lc ^-qj?e-a Lj_Lual l_Ua_oL>. 
dJJ J ^Jl ' tula 1 i Ltia_aL>. 2 I £yz (jjQjj jj'^ a J *a i i Lj_u_ai LtiaxL>. 30 (j-« 
oJ_A IjJs (_£ jJtj i4_ljjj_1SLjJ! Ja_>lj(j_i i aj a jj-GjJLiJI ji (jjj La i ■■ II (jl 
^Jlj^ i 4-*-oL>. (j-^ £^JjL«-aj jjdLuj . (—3 i ih^jij^JI 4_j_Lu^j-J1 «4JLij>JI » 
g-jlali i uj V «b! (j < J J *a J . . Sjl JLjcj (Jjj-i SjjL>- dUj (^J^. (jjielo-uLa ' ^H^^i)-^ 
4_i£Ll 4(JjJloj j-ujlj V a LtaJu j^^-aljlu 4_j_Lj_o^1 Ljj>. 1 i^j-i (jl 

fiL_L^!ij 3j^L»_a JjjJaj (J^4j ' " ^ j.3~*J i-lLaj CjI j i t n j "•<- j < ul 

jl «sL3jj^>.» (jJI «(_gj_>JI diSLa jl2J .. l_La> L^J (jlsjjjj (jJ Ijl^Jj 1 d ' ^^-_3 

. . (^Ij-o LuJlI I a b 3e " Lc^j I 7 L$j| <_S^cj i5 I Jl "Li-Lus^/I I 

..jj-JLa 5 '(jjj j ' " 3 nj-uVT 3 j i nj^L>- (_psL«js-l 4 JliJJ Jjj . » ^Ir L^la 

' a ' <a ] . . j^^aj^jtJI jjl j i ntl I JLA . . S^-ula L^J ^_j_t-a_J ^J_<jj>.j Cjl o K ^5 LlA 
' " ZSj—** ' ^ ^ ? '-^ J"^^ ^ rtl ^ (jl£Lo (^ia-aLv £-*-aj (jl tiJ-Ili 

.(17 (JSL<I/) sQiJij 

jj^. 5Jj * i ii U £|_uj>JI J^>.jJ.I f 'j^J>^' Cr'l J^"J^ '■- )uk ui 

4_t-alj-ILa 4_Llj>. t £2—1 T 4_jLa ^ya 3jL>.lj 4_Ljj>JIj tj^^ ' " <^ ) ^3 J> ' ^ * ' 

..(jl^^l jl (jLu^^l 4Ji. 
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1 la 3jLi£. JLi^jl-lXIj 4<L>.Lj_aJ1 ^Jl ^j^t_i L$JJ 1 \ La 3- (J_aj?e_] Cj^ ♦ j a 

jj^) Jj-^J- 11 c^b>" *l£>?^ f^W >>■ ' & <>° 

(j*a_aL>. - «(_gj_>J! j<s_<j/V j I . .-. j ^ I SJi^LiiJI i_3j(j_>JI aj-itj - (Jj_<j/j_II- 

<j_a 3 «K J£ <j-a Jj^/I i_3j_>J! Ljjo-i - Ribonucleic acid 1 >\ j K^-u^-ljj 

Ji^j-jAI ti^LJI (^Ij^JI *L5j-?^' (1^ ^ ' alljeJ J-Aj • • (^! (J-ojJ jL^io-VI 
- i*l j LS 1 n^jl (_£J) (_)ia_aL>. (_£l - l.if LjJ I - (j J ^) 4_Lj_>J! 

. . (cjLsJSLII jJaLia (j_a JjVI <_Sj_>JI LjjLs-l LUaji - Deoxyribonucleic acid 
' ^"'~*-J i^jJI (_^L>J! L^Jjjj/j L#J 4_uj>JI i—iJl 4jLa (j_a =LLjj>- (jl (j < J J Laj 

4jLa ( _ ;r L*jj Cj ^J>-J-a i—flJi 4jLa (^-uu £ *-'i ; *- <— aJI 4jLa3 . . JL>.!j fuj-jl ji (j-Gjjjj 

jl SJtj^j «<LjJLS)) (j-Lc g-j tij j ^ ^ o^LJ! >ij;j^>J! jl 

«Lcl_u-aj 4_i-aL>J1 4_ul_j_a_j£L11 '"^J uJl (J_aj?e_l (_£J_J! j 4ji^aJt_i_a (j_a Lse-uiJ 

«LiLi3J)J 3jJL*_a 4_o^aJ^a-U (( Lo^oJ^oJiSLj >> (J^L>. (j_aji(L£jJ! Lij-^l (jl (3, 1 ' " Cr*-^ 
dj-il 4_j_Lj_a^M ( __psl_*5j>.^1 ^.Qje T LL^ 1 tUxLaj, I j Cj^_*_lU (j-u ^.ALaliJ! jcHj 

.(17 JSLji) ( _ ;r 3 ^ ta ■ gj " Libljj L«£j '(j^J 1 11 t^l i^j^J- (_y£ (_^L>. al La b 

LijjLc Liia IlA^Jj (j-a Ij^tJ (jV! (jis- ^ •'•"'^j l_j^lj^°J 'O^j-^' 

• a a£j njlJjjjij^/! i ir-i (j^. SJj'j 1 11 U 4_Ll>J! JUoj »l nUtl Laj 1 ul I 

t^tJe itl jj-a j-uSL) j-i_uji ^SlaJI jj-a ^ Clt^t-JI (jl ^Jl 

,jU(JLl (_Jj_<jjJ (jl (jSLflj-jJ^^/l ( _ ;r l£.-Sj_l'^L3 iCjLuj>JI (j^s (jrU 4_uj>J! dJJj 

LaLLjIj ^1 ( _ ;r i>.j tujj'C 1 njj£LiXI (J!>L>- (j-o VI V cjI_Ll>JI (jSL! iSj>j^>J,I 

^ 1 j a L^Jj_cj £|_Lj_>JI i> J_fl> (j^. O^c-iJI ^ 1 j a (jl . . cL^jl uu a L^J^ j J jj i na 
4iaj_<Ii^/! jl CjLuj>JI ^jj-J (jH Liu '"iU (j-a !jo.!j (jla dllj ^-aj i4jL«JJ 4 j < i r-i 
I La i ■■ j a L>.j_£u Ll! j»J-2j CjLijj^LlLI Lj^Ls- (jl^pJIj (jLjij^>L! 4_uljjJI 
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, j, ^ A" 1 1 |U sULi£.l £-a . . iicljjj! a JJt Lg-aj 1" i n"t (_yJ-JI 3j£aiaJ! (JjiaJI (j£. 

tjbrj ^"m a 4_*_aL»_) Lo* ^o-laJI p < (j m^mj (j^au-aJjL^ J^J-i J^-^^l tj^^ 1 
jl i ii i^M l_j^L>. (jjs CjLa!jj>. *j uic ^l^s. *!j_<I»j 4jjlxjJI Ijljj : 4_iSLjj_a^/l 
(j_a (i/l^ ' " *2tl Q^-aj-A jj-a-i (^*2xJ I jj^jLjj^LLlII (j_a Lluj^>o (^^ (jSLlJj) 

i La ■ L$£.jj_i iJJt 4jjJ^/I CjL^j_<Ii (_£JL>.I 

' I g ^Jj La * J)j La * ct—ulj^oJI «LLaj-*IuV1 L^JLq ^^r**( i u )j t<- 1 i nl-La ^jljlc 

I Ll-Laja. La (jl jl i 1 '" j jl a ( _ ;r 3 d ' ~**JJ*^ J^LJull I JLjj L^>-!jJtl<j/! Jjljj 
^yfl »l nUII i—iJbiej I JUfc (j-^j) d " " "*" " ^LLja* O^r!^- 0 O"" -9*" O"^ LSi-^*^ £ ^!-^■ 
Lj^Li. ,j_a d j 1 Sjla^>.jJ.I CjI_Ll>JI JJLC (jl j£ jj (j-a ^ g i <i a ijjJLSjJI 

f ! j^-jj^ 1 

4_Llj>JI oJ_A 3_3jj<_L aj nn a d Ij i nj JL><-1 (jl g-jLa3 ■ ■■ 1 V Lu£J ■ ■ (j-llj uuVI 
Lg-.aJ.j-~i i n j (_^"JI 2 5 La 1 1 (jl .. LgJ^s. (jjLdl CjLujJI jLsaJa (jji LgJj^.J 
. * <-) s . . (( d 1 1 1 d . I < 1 1 o d La I j 1 1^ ^LLaJ 1 * j 1 ^ i c\_ij I ^ ■ " ■ c A La 
(J_t-£i^t_i l_a_ij-3 i^Jjajl Lo T t- LV 4_ulj^aJI 4_Laj-*Iu^l jILi ^ La aj 1 ^^-^-i 1—tJ I 
I Ll-Laj> (j^J-JI CjI J_i_aj^ijJI ^a J I LgL QJ i— j^lLaJL I d_u^>J! «Li^ 

Lo^ , I j . I La J (jJi w La sljj '^-2-1 3ji^>.jji tfJLAj) CjL>jij£LlU (jjs I Jjl** 

(jl (jSLaj La i_3jj>j JL>. I V jl i L$J ^ jii Sj_aLiLa t_j^c.l L^jl . . (Llj_Zu I jl < _j J ' " 
t_dl_LA (jl tiJJjL) (jj-tAJ 5jl i n^w jt (. , i n's a (j-a 3j-aLiJLl j>J_A «t_t£. ga se o**'" 

Jlj>.| V i«La_ilj_II 3^j^JI La (jSLI (j^r!^- 0 U*-? (j-° s * J=e r 1 'j ^J_3 

Cjl JLLaj^Lill ^ £_La^ ^\ filLaj-ilu^l i> JLA t * ^ ^ jJI jj 

(jja 4iaL^ 4^J-5 3jjHj1I 4Jaj_»i^l «lj^>-l £-a CjI JLLaj^LJI J-i^J (<U i4jjjljJI 
Lj^jjiI (jl .' 1 " La I JUkj) Jj^s^JIj ^la SJIj (_LuaAJI ( _ ;r 3 ^ i a i a sej 1 1 CjLajj_)^/l 
I IaSj. LL LuJljI I j~ « i aj Ji^ SLpJI jl ^aJj • • ( J J ' ^ ^" II (j-a ^ i"m 4-lII 
( _ ;r ^J CjI JLj_aj^LjJI ( _ ;r ^ Cjl_ajj_]^l jjj (jl ..sLujIjJI Cj^till aJJt (j-a ISj i"i 
^_^l ^a_a L_Aj-ILlj w g a . . 4_Sjj-Laj f£a jLt-uj^LI 4_ulj^aJI cliaj-ilo^l 

4_u1j^aJ1 I (_aj)jj>. I d-uiS[aJ (^jj>.| CjLajj-)L) <L iL a J tJl j-u_uj jcJ i3jJL»_a 
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La-j!.} £-a A La j "j a La-j!.} i 1^ iO La^ s * JL Jj' 

(^-jl—i-a— 1^ p 1 < n La-iL^j i_Lajj-*iaJ1 j tiLt_tjt_i £_a ^ ^ rt 

jj Lag] I (jV i*r-i jjU l_Lfl> =La JLaj (_£ j-!! (18 JSLjI/ jJajl) 4_uLuij^ CjL>.j J 
3ji_<_aj^LjJI Jq-j^ i"i t—ijJLa! I jl (_j-^>- • • ( ' J V JL3 j!j_<j/^/I tfJLfli JlLa ( _ ;r 3 
£_a (l_3jj>. jl) Sj-iZu (J^ cd-iLoJ i(jL_uj^M «LlL>J j^**t 1 11 Jajj-*iJ1 (j_a *j^**< 1 11 
. ((jjj £-a £J .Cj £-a I (_£jj>.i 3j_a (_gl) \/jit nLu (jj^II ri i"i 1 1 

3j_aL>JI 4lij_<i/VI (j-o <_sVI £y* < M^ J ' ol 

IjLa ..3 a 1" cjLoI o!i oLLpJ! JSLI 3±aL>Jlj tSJSUil 

CjLaLLo l_Lal_ai J'C i"i_l jjLlI! (jLfl idilj ^1 SjojjVI aJJt CjLj_aix-a LuLUsi 
3 Ji_Laj^Ll ^ i ' al] 4 . i_£j^>« I 3 Ji_Laj^Ll £_a <L>. jlrta 3 Ji_j_aj^lj ^eIxJj Jlo3 . . 4_t-ajo^. 
JLS jl i ii i^U cLulj^JI 4Jaj_<l/^! (j-a *jp- £-<a SjLusj^Li jojaliij JlSj 'J-^' 
i Ljla LiHc 1 plu (J-t-a 1 O ^ ' * * Lg.La.iJ £ja ^jLj-oj^/ 1 aLsj-lm I {jja z lj^>> I ^tHjj 
JLaloJj . .CjVLalo-V! <j-U^La (jlr J 1 a x i jjjiicj idilj (^ LJ 4Lp. 

. . CjLitLLa (j -0 ^-iLjiLL 0 . . ij^-jj) 1 11 iVl 5^,1 i ir-i J-^C (_Jjj>.I l_ajUij L^J 

jj-a Ij-fJ^ 1 J uo. i-dtjisj J-><-' "-^P" i." 1 j 1 11 4LJ -1 1 11 a (^yi j_«jLlII (j!j_La ^1 
^jl tJJ-iJ a«L_Lj_*_i Ljl i n )1 J uia»Jl 1 JLA jj-a j-tii^o ^ji i 'Ijlr j ui i tl 
a se a j J j ^> i""i-»J.I ^jsj>J! (jlj jJJj ^1 1 'I jlr j i<LaL^3jl ^"j 1 aje ui 
L^j j j~ uil (jjJI sL<j/L>JI JlLa sL<j/L>. dJj jj (jjSij (jl Jj V (j^J ' p J * " Jl>-Ij 
(j^_j_La L_LijJ (jt I *jj ' aaj Lut ^1 ' 1 d j 1 iguJl (jl^ L^j) Li! j mi 

(jl LLl_La I ' . I U ^q_3 iLj-Ial I " a ta * a " "J i«Ljl>JI jVjjJ! (j^s 4^JJ 

S cdJ j U" uij (j^a l_La J43 i Lailjj (jl (jjj 654572 pJsj 3^jjJ! <■ . t i n" 

j_fli 4jI ju p-3j-JI I j-fli <— cse-i 11 (JLalo-l (jV ijjj^ajJ! J-°' liili (jl j^ljj! 

.((JLalo-l (j5jia (j^J (j-a JLs-lj JLalo-l 
J j-ij Jl£>. j j j 1 i^i (jjs »l aUII d 1 n_) La (J^ ^jj-" 1 11") 2JjL>J,l (jl p^-ll 

i(j-\Jj J _ u jV! (jj'jj-" £ *-y_5^ Cr^ d-* 1 ^ lS 1 -^' t T J _i>^T!^•' Jj ii-i (j^/ . r I Lac j 
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Mji-^L^V! ! j_a> (jJLc L^laLS oLuLCJI J£ o' j^'j^O j '".'N 

.1 (j^^-t' C^-i^^ o'^rP^'j (jLuuV! . ~iM £_a ^j-ieJ £ Lj^ 
iA-lj ' " '^1 lSj-^*-^ • • >L^j-Jlj £ l-i- , -^W p 1 lO^' ^dj-^ ^LlA 
JLjvIjJI «Lj_LLaVI (_p3Ljj>.VI L$j joJaHjj 4 _^ r ILl 1 4-lojSLJI <t3j(jjt_aj (jjjjjJLa 
4_Lj^>oj tAlla III 1 JL$J d j i n'Cr «4_aj*.j3» <J-ax. (3^^ l^-A ^J^v t 'QJ ' " ^ >^IJ 

a! IgLj )) j^jj^Ia 0~^~ (jr~^J.3-^ ^-°^-4>-^-^ S^SLaJI (j- 3 * -1 L-3->l^ lS' 

£m«;j->J1 (jy^ 4_u^ij *j d L$_La ^^Ja^aLv (Jl^As . . ^ i u <i -»J1j JL>.1 ^^paLa^VI 

^jJ^SLj ^Ji* JU ^jP-JI 4_j_LuaV1 ^^paLi^-VI {jja Lc j "•<- d * i i nil £_a lLLjJIjJ 

51 4j ' " O^) ^J^ 5 * j' Q 153 4j L?j^- c?:!^^ (j -3 "V 

^jiitil LSjLLlo ^^Aitlll (ji Jj^J • • J-i^u 

jl SLpJI Sl^La^s I &c I Laj i jl i(JjiA)Li »l nUtt 4_l)J Jj^sjj La IjLflij iLaLaj 

. ^'Jl L^aJaj i _^ r 3 La> LlLSj 

I j 'jj a-Jl^-l ^ aj-2JI ^ Aai] j^j II (j " f.\ 1 l»tl ^ ^ jjj' a I 978 ^Lc 

«Lu1j_i d i ,i < nj-a ^j^jtjlu jj^jJ! ^1 o U II jj-^J^-l (3dJ^ (* * » U"i Mil L^JtSj 

. (cj LLljJ I Llj>.^JjJ£j ljr liuj) Genetech ii.L7i-LLjv p < .il I gale j I Ljj Sjujl>. 
4jj-uSLi 3jL_usj^Li ijr 3 l_A^L>.^l jcj ' ^ La >i 1 1 (j-* 3 4_dJL>JL1 *Ijj>*^1 ^--Lqj^ T u I ^-oLs 

IjJ^jlj I'LojJjill Ljj_uSLJI Lj^lj> (j-a 4-ila> Ja-lj (^3-3 iil-^l (>Jj i n'l^l 
(j-oij . . (Lac-operon oXhh 1 Ji-^J^ U " ' "0 cr^j - ?^' p - '"'^ ^ ' I iiaj? Lgj a 
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w j~ S j<u ii_2j^t-i I Jjj i_)Lj£ SjJlS Lx-iL^j ' ' La j 1 a II J 4iai»JI 
4^,1 i ir-i j»!jj>.^j_i J'C 1" ~i (_jJ.II ii i"i j I ^J-^ if ' "1 -sJlj 4j^>1jJIj 4jLLL> Ijjjj- 0 

.4,pJI Lj}UJI Jib urda-uuVl 
-4__lL>JL1 4_ut_j_LLaJ1-4_Lij>J! CjA Jlj !il 4 l>x*3J ^LiLlII . . jL-alo* Li 

i> jub '-■ -1 ■ "^''1 UJSLa iL^j 4jj_l£_JI S_lL>J! ^1 Ll». jjKiI! ^ 

(jl Jj u- 1 1 n-*-'"! . Ijla <_>"jJ . . 1 11 'VI ol L^jLjjj £-a cASHil cjjjISjj 

! LuJj^ujI 0_La£ fa u.*. U" i"il JlS CjI-Ll>JI 

(jl£Lal ^1 aUtl ^ jjj^ J_*_uj_ul lis a d Ijlq CjI ^jlui J_La cGI ' Jj 2 * I Ji^jlj 
Oj-La-j-i II . . jjs. I (__>J^ (j-a-4_2l_>J, I J^CJ 4^ijJ,l-Cjl_uj>JI £jj 

UJt jlJI 

1 ^ Lea & J ^ c i_7-^ ^ j-Q-t^a-A j i La L^Hl 1 «. LaJLtJ 1 ^ ^ ^**' 1 1_£ i ^JtlaJ 1 

JL?e_o ijr 5 <Jl)jj»_J1 3jJL>. Jl^jIj iSjIj-ifoJI (J-«-*Iut Jl^ CjLi^SLlLI 

CjLo1jj>»J)jj 4J (^(-((^-aj-j-ci)) L^lS ^ tp _ T ^ J^ -5 **5Ll>J1 £-a 3Lj_>J1 »1 q If ,jL^ 
^ 1 C d_tj>. ( J_j_»_lIj_j i_Li j La ^ cLua j_t^aj— a i Cj I—Lljx 4_a j_la_Lo 

!>V 

(jj_aJI Cjj_uI (__tjJI 4jtjjjJI LdJjj ^>iiLa (J-iL2j joJ CjIjjjJ,! jl CjI_Ll>JI L#j 
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£j_a 2 .'^ * \\ Ljjj_jJ1 CjL1jjj>. (j-iliejj jJLfc^ ^Lj9 LoJ_l£: ^juslXI 

(_L->-jJI (j-a Lcj-j £\_a^L>JU Lg-Jj j "i f I j iLjL>-l ,j_a (O^a^- Cr* - " '"' 1 lS- 5 
4^j_Zu C' fir t Lajti^. jl i4-itie_a (_£jj>.i 4_2jjJaj Lut jJis JLlo-VIj 

-«3Jjjtl1 » Lj-uSLJ! t j- a ^> ttl i n y] ^Lul Cij^->o (jy^II (< Li L -L c v » 

4^j_JuJI aJ-ib '"■ LLc I La Jii£,-<t3j|jj(_a J-^CJ 4jjI/L 4^j_Zu Oul^ JL3J 

.ill j ^LU! j-iicl .^Ijj-M 

La-i 0 , ra-g-J! j-al 1 jj^ aTi i uj (jl-(JL>J! 4A T ialaj- ( jjj Lti) j-o. J iS JLjLs L^jIjj (j- 0 
. (Jj>.J_a V ijj o <<i aj JJ>-<-u J-JJ-J ^(jjlr J^JLJ 

t j^_ i _ u jl_ 1 _ u Cjj-j j^j^jJ! : La_A 0J-$J ^ ' 'i a seaXl (j-a c/^L Cj) J_ij 

^LLi! (jLSLal Sj-SLa O-Uaj-C La J_i£- : La^Jjl (Jj-2j j 'JiJJ h-LhH* JJ-^^'j 

ijo-^J! J-aL> iajLjJ,! j I iQaJtJI r<uJ-23 I jjJsj^. I I j^Jj i J LI I e-u^ dl! j 
£Lt_«J_LA Cjo^t-J jlniq ^"itl ^1 aUtl ^j^* ' ' JaAlml ^jt t^Ajtlaj i ul J_o^ dJJ j a 
l£Uj (jjs (jJ_3^' v — 'I >^ajJI JjjjuJ ^j^LI (Jill (_>^»J ^ ^ Lj ^-a^>-i (jlj i4j!jjJ! 

IjL^Jj i(jjjL>- l_Lll Cj1^j_JoJI (j^utj CU^j^. J-flJj iCjajajJI 
4jl3J 4jL\aj dilj ^LSj (JU! (_>ufj ,jjs '/. 15) SjoJj 4jl3J jVjJ ijJJ^La j-<i^. 
(j-la (jl-^>- ijjO-Ljl (J-CLuju Jjlj Lj^EjLj ' " i La c I (jy^JI Cja^tjJ! oJl^J 

La_ij ji tdilj / 1 a a a~w ^ ' ea rt (_L^ ^3 ^ "^**' ? 4 t IjLA ^jt ^LJLjlII p^* rt 

• ! >^ 

*LaJLz (j_a ULc 

L^-j-Lc '". Va. J^j i4jIj^II <L<j/J_uk (jljLjLa Cj^clI! j^!j_aj CjLl>sL>J! 
JJLC ^Lu! LjJcaLjj ( _ ;r 3 i." i * i <i J j ijjjj^iaV! (j-a (^LlJ Oul^ (ji Jjlj (Jl j^VI 
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Sjjjjji-Uj ajj g-uiXI 4jjj^/I Cj15>j_<Iu CjI Jj i^LaJj! I JJt jjl jj LajjjCj 
l 1 LLa ]\ <- i 1 11 >. i««Li_t-£a_fl_a» j 5jj se a CjL]J)j»£Lj_« ^LL)V JJJ-* ' ' " 

-Genex jn 1 ? i j-vj Biogen <ji^>.j_i_i 4i?j_Ju ,j-c )M-i-a jjV! ^ n 1 n 1 Lbej i^iLa 
Lo^^J^-iSu ^jJI jj mm ^1 tj i nt-^j^ Li^- iJ3 _Aj 4 L^_jJI Ljj^Hj i ^^jJ 1(< ^I r J- cv » j 1 jj?cj 

dJJj ( _ ;r j-*j CjI <i LS. 11 aJJb LgJLa i_\ujjo (^^J-!! ^lal-itl (jV i3jjjj>- 4jj>-jjjjj 

(^1 (j-jL^ ,j_o L^JjIjG ^ «Lii«JI Ijj 4 __ r lLl 1 4jIjjJI 3jo-j jl ''-'t!^ Ji 0^-*") 

tjl 1 11 tl (2>C- (3^^" J 1 '"' a ijr^ ^ri-'l ^J-*-"' <jr^ LcjUjjj Lxj1£j) . .jj>.| 

CjLj-sV »l h i 11V I i I'^ij^jj L$jl£j i 1 nil (jjs <j^jjLa Jjlj SjjJillI! j 

( _ ;r i£. I Jut LjjLaj CtJa> ' J19 I I JJ I 11 I JjJLxJl Jj 3j ' " 1 1 4 li I 11 J-SJSO SjjJjV 

3Jjji_o CjLjjj^Lui jj,!^. <j^lj i«Gl j I (_Lu>o 4jjjI i_jL£j_cii Jj 

.!S (_£jJj <j-*^ . .(jLuuV! J^. jJJ-11 (jJLj 1 J-C.J n-ijj£uua ^jjjlj i4jljjjl 
^t) (j 11" j mi fiLl^j—iai I j ... A« c^jilLsi 4_u1jJ 4^j-tIo Ltiaji i_dl_LA 

SjIjj ^jjjs Sjjlj « i^ITi-Llv » (J^a i." 1 1 11 1 11 13 jJsj (Cetus cjjj>JI 

jJLjjj jjjSTjJI (jt- jlj j .cLjiaJI jl>. I I j • "'jjj . . oj-^' ' 0-° 'J*.' 1 

^j-L^aj ^jtj iCjLn_ol_>J1 jj-* 4j^Loj ^* * * )JL?e_i ^jt i>jjju cl T^". , ,.1 it — i ^ 

0 itlu-u ^ji Jjlj fib-£sL>. i45T^jfuJ1 (JLx (J-*j^j c ^-* 1 -^ (jr^ ^ L^rH^ri^-* 

La-SJLI 5_?j_<I/j iljLjJljIj I j 'jj a-jJLSLj (Jjjl JjljjLoj/ ( _ ;r jSij_<I/ (jjs Jji 
..jVjJ Q^jJLo 300 ^Lxl! 4jSij_<I/ (JLo (JjjIj (jjs '/63 <_J <LusjiJ! Cj Lu LlojSLI I j 
tlj_u jjjjTjJIj iju_o^L>. tjjJ jjjjT jJ! 1 (j its jjjjjv I (j^jLuaj ^ u 1 ga ) ^JJJJ ! JLA 

:4Jj2j sLJjlII (jjiju Ij-^Ij ..('/.7 jL>.!j JSU) JU! ^Ij '/.2\ (^jLa 

IjjliT (jl Jjlj iCjIj-ujjjUI 3-aLc SLpJIj i4j^5l>. SjIjjJI »l h If ^ j 1 f> \ JUaJ 
J_*L«J.I (jjS 2Lj_«jjI_?VI Cjj^tjJI JLa^o j«_aj-LJ ^1 ilLIj J-JJ-JJ J *l>^ 
Lj^jJj_LSLj .3j_jJ-j>J! Ljjv jj jjitjj ! aJJt (j ih i hLj ^1 tjjaiJIj h_jLlxL>J!j 
. fiLtiajj^, JLaLi j ui 1" (^yJ-Jl 4j1jjJ1 cL*_o J_lA 
Eli Lilly ^ 1 j I ( _ ;r ijlj 1 LljUiLj «<Jjj_j_a>> J-us 5jj j a ^jjjI CjliTj-o/ ^^Gj 
4_jjj_La1j 1 3_ijl_ L t M j T J1 CjLcLu-^aJlj t lju-ujj 1 n 1 LajIj3 ^j-ujjj-oJ i LSoj-aLi 
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cjLulj-xa cj^jt_Jl i>j^J ^-u^i^ i L^JJ£ (JSLi ^ 1 1 1 jjt (Jj>. juJ i ^tJ 1 . . Lu LLijj-jj 

CjLiVjJLi ^j-La-cu jj J_2i__, ^^~~>^j*\\ja | 980 ^-Lc i _ T 5 1j__jjj^____j 

fl>^ JLH u 0 S-iLtt ^1j_>.jj_j ^SL^tlJI J^L^ (j- 0 Interferon 

jj-u ij_j (j jj 1 1 j (j I LLa j.? jJ 1 jjj^Tn-u-i La_4j 1 j_a * . 4_u ^__U 1 Lj-uSLJ 1 

i ■ U ^3 (J\jC l_C J_La L_£LJ_tTt_) C<-<-U-t-uLj j^yliJ 1 « J/U>. )> 4£j_caJ £_i LjJ 1 C-i^tt-J 1 (3d>^ 

(_yXJ! 4_u_u^j-L(lJ 1 ( _^a1j-o^1 J-i^ 4_ljL*-a ijr Il ^jjj ( n Ljj-uSLJI ^ ta i til 

. ill L$_La ^^j-lljtj 

Cj j^-i 2 jl LaXI Lj^LiJ! (j! . . CjLj/Jj-loJ! JLs. Li _j-fl> La I LiLj^Ls. 

^^j-^jj-lSjIuV! 3j1_o jj-ij Lgjj-a (J-l3 LgJiSLl i^LvLc ji ^L>.T ^1 (jji^-loJLj 

^1 ) a '" I 1 2 jl < ^ 1 1 Lj^LiJI (j-a j i"i~m (jt 1II-CjLjj'n i ntl JL>.Li Jajjj_a tj\ijj^ 
s >LaJLa ^ijjL^. ! JJLi. : l_4>ljlj_a 3 n K JjUO J t 3, ajl i ntl Lj^LiJI 

JL%_] Ld>^jJt_i Loj_Lc^ .^jLoJI ^uj)^-LaJ1 

. !j_lojG I Sat 1 11 1 1 j LiLj^L>. cjLu/jj-loJI 
. . (^LuijSLI! jail.! I L^jjL*jjj/I cjjLojj '^^Jl ^1 1 n-v^/l q \ j jlu (jSLI 

3_ajL2_I.! <_3^LlL>.VI J^>-J-J Lajj ji . . Cj j_U iJr l\ Jj ,_p3j_aj 

(_g jJI Lx-ll 1 1— Lfl> 4J (JLa_a i^JjjJa 3-a lil! j (j^J • • fi I 

I^Ltll J-HiVI jl 1980 j»jl*JI Cjljlliu "tLlJ ^ S U- I jut 1 nfl-i'il jl Jju * 

■ j mi ill jA j^-i'M-a ^"M-±J w ^ ■ i^jr V Jl>.!^ ^Ij^>- JJJL>- (jl^ {j^j-L2jZj*$\ SjLa jja 
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(jl J_*_] (jl 1 11 )VI CjI—Lljv ^— 4* j:t - J lu\ LlA » )J)j£LlL1 (jl ^l-La Lu-liu 

j_a> J-j i<_ 1 ( _ ;r x-iJ^I u 0 If jl 1 aj 'I V i4_l3 C^jjj 4_JI cASj 

4_ijLis^_uJI ^Ijj^I LajJ jl i'Luj/Jj-iAJ! (_psljjs^l (j-o 4 I 1 ill 1 11 (j,!^- jl ■ >l 
(jjj_ii3jILiVI 3.} La Jj uaacll 3ji-o^aJI 4 Ij 1 h^II (jl liil j ^1 I a-Ja I . . Liiaj I 

Ji-ljGj ^pJI i«3-Lk|juil S.sLU» oj^j ^ *^>*J' *-**->^lj) 

(jl 1 11 t VI l_i^L>. (j_a L^>.|j sej 1 "1 (Li^LrtU ijy _i_u^)-LiI1 Jlj-i-JI J-ua 4_ji_aX. 

3 , ^ I ~, , „ 1 1 SjLil 3_<_a^ i3_i^>L>. 3_ul jx. JjJLejs 3x. jjj-U j 43li 

dJJLi - 3 j ■ 1 1 j iLuJjtJ! £j_jsftjl] ^ISLJLi VI w -^<" V (^jkj ^LilJ 31 xLl* 
(jl jJal j-JI . . S3_jo-pJI ■"«! 'I ilal I ^ilLo U* La£ (Jl jjj,Vl I J^j taj j jl 
(Ji-jGi! (jiijjj.1 I fla. ilseJ ( _ 3 i!l CjLcj^sJI (j^ i£^L*£ Ijls. 3 liK a 3jiaj>JI 
jV) L^jV^Ljj/ jl Lg-cl 3-1I OtjL£ LjI 4_a^>.L$_U '"«! 1 "jj ±2J\ (j_a «G-jl_aj>. 
(jJI aLaJjJI LjJ Ij^Jj iCjIjVjJlJI 1 aVTi M<" (Ltjjuj. L$J jj-La (jjj_iipjVI 

jjl ^sJj i^-jj 1 11 II jJjLSLlJIj al 1 iJjjVI ( _ ;r l^. SjjLill Sjlo^oJI iCjLjjj£LJiI 

3j_j-3j oLli^j LjJlX-i (jl ^j^" ■ ijJ (jjy-jjSjIuVI 'Li^>- J-a^EJ (_g j-II i_JJj£LlU 
cLja-Lj—ilj iJj—K—tl i_j jj_£L_<_I, I j_a-i (jl La^ i^^yjljjjl 1 j" 1 u^l I ~ I 1 a J 
(_^a^ii>-" 1 11I joj (j"n»j (.gjJI (_jjl JjlII Jau-ajJI tfjlj^lj 1 ^jj_l3jjj!MJ 

jj1_l g. 1 j m aj-juCJ I J_A i3_3j|jjtil 4-uLi.a-iS^JI (JjJaJLl SjLil iJJUt 
.J ^ ■ aAlla t_utjJI (jji ljj-i^ 4_uljjJI CjI^j_JoJI 

i^jj_tij_ljVI 3jU j ui jl (JjIs V LLa J jL«Ji,l i_kij£Ll1.! (jl 

sLLila ..jo_LLa 4j t_!jLa V 3-jl a JjLj Vjl L^la ^ I selu Ij-^Jj 

I 1 gaj I i(_gj ui ill (j^Jj 1 ni^fl JJ-y lS 1 -^' (J J * 1 1 i_jc|j£LlU Jia^ LUajl dJJj 

d * c ^ 1 ui Lo (j! (_£l ^ )l a d a i ii^- (j-a i>jj-flj JLjJLt£.j ifiLLa JLlojj_uj V 

. <l>.L>JI juiol j£Li_aJLi ^jjajjX\ {j\ 1 im^I «l>.Ll?c_i * ij^SLlU 

(jl g-jla^i ' (^ jJI (jjjJ^_pjVI I JJt ^Lijl ( _ ;r 3 Lis. »l a U II J-=>> tS Jt> 3 
O u Jl) ~ " 1 3_ll_t-aVI *lj^>« (j->3 L^J (^pajjLij ^jy^-JI (j^>»Jll ^a l_Lal 1 n-w t Ll^Li. ^_a 

jj.1 oLiL^lII j! iJLiLVl JLi j! i^^jij-uiJI ^jljSLII cjL^iIVI j! IJjolajVl 

S jJI .. jJI . . 4_UJ/ Jj_LflJ I 

JjLajLfl) 4jtaL*j 4_ujj^>JI Lo.^J^LjJI ^L^-Cjj-lL>. j-lljj jjj^jJI I 1 i"j 
-4_ljIj^oJI fiLi_oJ_L^U « J/\j>.^_u)) dint nj^ Cj^t-JI (j_o_ujj 4_jSLjj-a^/l 
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^_)jL?e_1J1 {j\ ^c-L3e <^>j Jj Lua ^LsJl ^Lu^M (jf ^jt- 1980 ^Lc i^i-^L»Jl 

<_ai5j i_3jjj/ £j_lCJ 
j! iSJluljJ q\ Ij i iu-JI i_al uu^l 2 i i." i i intj . . V! (j-ujj ojfij 4-)l 1 m 5Jl 1 11 U 
(jL^ ,.-.1 taA!| gjjit Jo.? ^ ^^pJI A «.Lsi«J! I a uu£| LoJJx. 

1 j 1 U**m ^jl ^ LiLlJI ^ tall 1 ul jqj ' d la 1 gLt^s^iir"i i ol ^ d K" j t ^\ ui'r> c\_L« 

Uf J:""" * La 

£j-*_uL]j» i i Jo. L*jj-*_u L^j^r*o udj^elu 4jIjjJ1 fiL*_uJ_LA Ljj>.jJj_tSu jj! » 
jl ,^**r *Vl I j_d ( j_ u L_lJ1 (j-L^ J-JLl :LiJJ!i ijr I! 1 a j ' ca )j . <( tiilLLo* )> 4-ui-ui J-a 

JjJI ( j ) JZ (^J-lfujJI ^j-tl ^-<-UJ ^ I ^LUjI ^l^«LiilU_0*)) 4-Ui-UjJjQ L_SJuk j I ^-^Jj 

Somatostatin (j-ullu ..jji-aj-t-u 4 0 . ..1 (j^jzjjt ^Lul ^ i-iUii Jj^ L^jL^ 

(jj^Sil! ■ La-j 1 ■■ lII Q^aj^JI dil j J»Atl j . - . U ^ I j i3JiL>JJ 4_uj>JI I Jj'a oiiUJul 
4 < 1 11 JUlj I i Ml «tll!u_t>.)) <Luii u^g-i Cj^«_J*1 dluJb Cif llsl LaJU^.j 
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<LLjj>. j ^ I ~ " tjLSLa'^Li 4jl Jj 1 JLiU Jljjij Uia. i.-. 1 njl <&lj>JI «Li_u jJLa (j I 
o c ajj S II * ^j-j^V! ol in mi J-tl c<rjL-u 4 Laj-lc (j-ii^ ' " * * 1 

^Llil L±j <tclil (j-o j^j mi *j ulC J^ljJ ,4 f 11 ( njj.1 dJJUl CjljVjjJ! (j-a <j-u^l_U 
iSJjjii! Ljj_uSLl!I 4 ta 1 (j-llj uuVI ^Lljl Laj J-J^l i«(j^bjj/jjLajj-u>> (jjjsj_A 

I Ajl , A ,Ll3 (j»a <( (^ :> *3t*- 1)) ^ ' " ' "3"° CiClIsi l_a^ Ljj^o l)' (3 ' " 

. Ljj_uSLjJI d ta 1 ul^J (jj|j_ij3jujVI SjLa ^Llul 
c_j^s_J1 CjLLlA £_a (jjbuJLi Lajj . L^jljU Lai tfj-Lda-uiXI JaJaj* p_<_ujjj 4_j_LzJI 

LgJLxc 1 ' g. 1 " ol 1 11 1 nj-U j_La (jl (jtjjUj n_jL*-aL>Jlj jutLtll 

I I j Uj L«-l3 1 1 ii'^Luj Lc!j_i^> I" 1 "j Ijlaj ij_uSLI!j jjj_<jJ! j-jj-II L«j!j 
LtjLtjl L#J 4^^JjjjjjSj l^I lSAW *- ^5-*-" ^j-a^-ll (j-oal-Lil! I jut (jl 1 'I i~i 
jjj^ jJ! (Jflo jl>.!^3 i3-aLc SLpJ! (_ji^.j i4-i^>L>. (_gj ui ill (jjil>JI J ■ 53 ■ ■■ a 
(jJLcl cjLoIjjJIj oLoLuijSLil Upjohn «(j^j*->l» 4^j-<lu (j-u-uj-.}jLjj-& ^LJj 

«L_i-uJ_LA (J j i Mil (jLSLal (j£. (JJLlL) 1980 ^L-^ Jufl-C j-a_lj_a ^Lal 

I— Lai 1 11 -v| Lj^Li. Lg-aJLvaj (- ^<-II 3-aLg-JI CjL^jJ.1 (j-a JJlC ^Lul (^ 4jIjjJI 
4A-lL5JI CjIj i 1 ntl (jT-j V (JLi-U Jjj 1 11 < _ :r i^.-j^ juij iCjLi^SLjJII c\_Laj-ul 

(jfl-i.'i 1 njt ^1 1 .i-v^fl eJJkj ,» \\ ,'^\ \ ^\ , ,i-v^f| ^Lul 1" ' aj-m 4L2II 

i l—Lal 1 11 -v? sL^cLajJI r U j ta-aJ I I jT - " 1 '"' 4j^5L>. CjLLujijj VI-4 iLiaaJI 

3 'I .'--.II ol_LujjjJI jl 1 ojla (jl joj idjLi^SLiil L^j t_jjLajJ 

(jlJj^J_jJI ^LLlLl dJJjj IJ^jJI J_LC J I ilill JjJL^O ^j£i ^ jj-"l I n" (jl (jSLflJ 

(jl^^pJI JJUJ itiJIi (^ ! jut JJJJ LaJLuLfl i^ila mJj-cII (jl^^pJI JjjJ jLiall 

^ 1 1 ti-i] (^^_lLI (JjLt_oJI (^^3 4JL1JL1 1 «j ' ga * (ji ^ilaj 1 1 V (_£l 4 L?e_u_ul^ (_^_LLI 

l^^a Jl 1SJL1 <>l ij ir-il Jl^ LLaJ Laj 1 La- j ii I" jJalljj (^y-iJI 4 ■ eaJj j 1 1 ^^e-i i-Llj^tluj 
O4SJJ1I p 5 « 1 1 (jjs £_9-i-£jal ^11 (_^3-l J-Aj 1 LiLi^i-l (_gl-lj_o- 4 * a j taj ~ i4ij j 
(Jj-i pj • • SjJiJJLI i_jLuj/VI (Jlj>J (J_l>i p^*^ (jl 1 £J mi i^jLtaJI jl 
jl» 3j_j_«_>JI ^Lil (jlSLaVLi 4jl JJ 1 J lilli (j-o JjljI (^Jl <_xjtjj JijLijjt 
dJJt (jl dil j ijjSLfl-a Otlaj j i^i^l (^ pfljr j ^1 (_gjK 1 ntl JljjlJ (_ylll «p-ij-i^/l 
'ijj t ^ II j-jJj (jr-^J i l—Lal 1 11 -v| c^'jJ J^^LH L$J *j_l«J»JI 
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4jIj^JI 4_*_uJ_LA ^ La i ul 3j-u^ CjLui^ 4_Lo ^_ILLi ^jt 1 , ,.1 i^ ijr Laj l_L& 

d <a t ul ^uj-jVI 1 J_a) J^-jj^ o V o U L»jj-i_o L>.^Lc dUj ^jLs i4_uj)j^LiX1 

. (Alcohol dehydrogenase J^tSLII j-U^jj jLut j 
^Lu^/ (J-uLluiXI ila La 3» p_*_uj»j «Lu1jjJ1 (cj^_>J1) ujj < n 4^j-*Iu ^23j 

Jl^Ijlj il. . (Factor 8 J-aLhJ! juj^ULj) j»jJI Ja I ^i^. jlcI . ,.U J^UJI 

iL^-lj£_JI ^ ^jjsjJI .Ul-»~tl J_aL«J (Jjj uixtl (jj'jjJI "flj-^JJ-^" 8 2Lc 

al aj-i (_gjJ! ^!jij_IL^ cjLljIjjlJ! pJLc La-ljj w 2 I j ^Llj^M ^Ij 

4_uLLajj-> 'U^Jlc 4JL*-a LJ C-JLijv v_iL'iSL!l Jj-a J i a all Ij^J LUiLifs *LcjIj 

«Cjj_iT» i£j_<i jj! «U3 «.L>. L>.jLLa L±j ((. ". i n'ij Ljij) 

2 j j I? 11 oLajVl i_auu ^pJI 3ja-ajJI oLLaL>JI 5jI il <2>SUj 4jj i Urokinase 
iijjLja. (j_a jjLiJ! J I i"i II (l-u-SJJ (_gjJLLI ( _ ;t j>-Li1I ^Lj-iiJI 4Jal> Ji-o) 

(^-3 3 < i" U 2JLjj_LaJI C^jL£ JLaJj ijJI ,.4jjJI oLLala. ijj.1 ^ SJaia. 
Jj ,^ >JI ,4_J&]1 Lj}U- 

*;(^j-_>J1 ^^j-IJ 4_Ljj_=*oj i Cj j_»_j_<jJJ cLu_uSLc cL<u>.jj (J-<i-«-i ^ J-^-i Lt-aL>- L^J^- 1 ' 

i sLljjJjJLJ I Ljj_uSLJI ( _ ;r 3 L&j » i <i J j i4iLr»J,l 4_Ll>JI iJJLA ljji.1 j<u (4.JSLII 
Cj^Lj JjlJ JjiC p J 5jj La ( _ ;r 3 pukj i ^-i-^ ^ ' ^ &S a '-"'I*" '"'1-^ 

LuLLajj-jj uiajj dint nj^3 ^j) Ltiaji ^L>. 4_*_aAj JJjlII ^^y^J 
^5- J ^l-^- 1 ^ (j— 4*4^ **' ' "j ^ ^^-'- > • ' ^ ^ i cl^ * ' "**' 1 4j?=_La C-u£ cL»_al_>J 

n U II 4 <i i ul) Talin «(jlJLj)) pjj/Li LjjLso c-lj^jjJI d Laj ■ nqJI CjLlujjjJI 
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JlSj '5>o 3000 (jJI ^x-i jX 1 all (jjs ^l-w? (j-Gjy.il! Ijutj (Thaumatin j-uLojj 
I Jj'a JL>. 4JSLI i4_ul jlLuuVI ^ alaJLl I CjLjLu ^IjjI (jt^ ^1 uu^l j<u 

^y^jl j 1 11 .dJ jj_ui_l^jij-jJ1 jjLiLLi (_3^uij i^JuujJs CjIj\_j£j-u 
(j^i^iir" 1 11V 4-uljjJI Tates & lyle JjJj Oi-u 4^j-u< £-0 <Jlu£ Sj^absj ( _ ; ^jJj-l ; lJI 

Sj^L>J! Ij> j-Gj^jJI ^lUuJ i4jjjJjJL!! Ljj_uSLJI L^-jj (<u iCjLjJI 4_Li^. 

l_£ jJI jX i ntl (_p3j_o ^Lula ^1 A \u i'r> <_ 1 1 u u i_aLUajJ iSjjalj CjLuiSLi iLajLil! 
l_gL^ p 1 a j II J 3 1 " (IfMjO-J-^ I JUt (jl dJJj ' fl-ial . . ^1 ^Lijej 

I j Laj J i>j_fl> si <i I «tl Jj^ ■AjLfcJ ^ i** 3 Ijlq JLu - (jjl - tfjut 

IjiuuSl J id Ijl'q ^lj£.ij jj ^ ui (J^Li- (j-inaeaJI ^1 42jjJa ( _ ;r 3 I j 1 a*jj ■ j 

5 *J ' ' J> "" ^£5JI»C7^ 3 * 'J 'J^^l bjk" J jjXtl J ■ ...^tl jj.VI 

p la c 1 i_sljLfl>l ^1 ^Jijj 1 11 LdJj) (j! i 'I i"i id^uj^tll! sLu/jLdkl £y» 4 dt i>i 
jja Laj it_ijLa_lJI 4_«_«_«_o jjL^oj'^l J^io L^Laj 1 J-l«-J! J jii" 1 nU 
(j\_i (jj-^-Il c ^H^J-3-^^ tHjLal^3*j^aJl <■ 1 1 j ui itl « (Jj i a dj» jja 4_t£. a sc 0**" 
I 1 11 11 CjUlx O I ) uiC J '"11 »l <ilr tjf^-J jl 'O^' I 'J^jl 

3JaLtaJl u 1 c (j"i j ■» j J_jJlj>. 1 J '^jpj-^ (jl i.ii*t|-LLaJ^-(jl (j .' 1 " Lc^-L^j-oj 
.^Jl 2jj .'--.» II j-lC ^^La^l (J^.J 1 d jSj ■ a II 

(jjs 4_ulj^II 1 " 1 \j a ui II 4 1 1 ui 1 11 4jI Jii (jjs-J^^/l (ji^. LjjJaj-jVI LuSL^i 

Lj_o£LJI nito jj» jlSLaVb 4jl jil^Jlj .. Ljj^uSLJI ^1 jJI oLolSLII 

i«. . I Jl>. £-<-"!j i * J *-°J-^' tfJut ( _ ;r 3 JLsJ.1 q\j ttLca^a -»~ a CjLLuj^j ^Lllj'^ LuljJ 
jjl : 1 i j Ij! ij1_fliL>>jl J-Jj-i-u ^JLSj dllj) 4jj^ LdJj) ^1 ' ' aJ j 

CjI_Llj>JI 4_t£Lul£LLa cLu/ljJ) ( _ ;r 3 SjIj^JI iLu/Jtlfli Qj^aJLa-" i nj »l oUII 

^LsJLuJI j-a Ij-jJlJi t."i » *^J) ^ joUII i">l ij* . ^»tl j| ui itl 4_L>.| jiajj 

aJl£. JLt-ail)) Cjj^tjJI ^3-^' IjLA c-uj^ r J 

djlJ-iljb j ui j II ^1 (5Jjlj>II LpSLJI L^j J^Uj ^pJI 5L2jjJaJI 

Ljj j'i'C j tl »_a 4jjl_2JkLi) I JL>- j3l£illl 4SjlaJj 1 1 JL>- SjlSjlaj i I JL>- d i>i 
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^Li j-Aj) (((J-oLk-I! ( _ ;r 3 (jL^i-iVI sUj/ljjJ p-a-^JI ■ La q\ 4jl_Ju (jjs I JL&j (!>irLo 

(jL_uj^M (jjijia i43l j (jL^iVI (jj»jJj njL^u^^J 5jJlx^>J! L^U»JI jll^Sj i 'I ~n 

j— <Jlj t_aj_<_u 4jIjjJI 4_<j/J_La (jl VI » : ^LjLja ij Laj i uj (j-jl"i i injjjj>. (jSL! 
<t_i^sL>. i4_i-j La]| Cj^tjJI (^yi 3j_u£ L^sjjj Li! a ) aj ■ uj iSjJilll Ljj_t£. 
. <(4-uLL=ij_<-u Lj^Ls. j i eaj 1 i4jjLkJI Lj^LiJI J^sjj J) I 

£^>_<j/i cLtjjLj 4_ljIjjj 4_uLuij^ jIjjj 3.C 1 1 1 <a ( _ ;r 3 SjIjjJI 4jj/JLlA a! JLa-" i ul 
. . joSLII 4-o.Lj (j-a 4JjL& Jl>- 4jIj^JI 4-<j/Ji1& jj . . (J^3 (_£ j (j-a Lo^lj 

. « ijy jLui_jSLII J^olieaJI (J_t-aAll (jjjJaj CjLuljjJI (^^lx. (J-t-ajt_i 
(j-a JjuI (^Jl jj i>ljj iJjVI ^Lall «LL>-i joJLc fj-jl" 1 .m jlj^J- OJ^-!j 
J-La-Lxa (j! J-«-l 4_1^>L>. ij_JujJI «^LljV» (_£jj>. I «L2jjJa (j£, CjJlkjj J idjjj 

<Lcljj pj ijl m-w VI t_i-uLj| ( _ ;r 3 ^jiihll Cil jl or »l 0 1 « 1 1 

Jje, J . ^ sej jjl g-ilaj ' (oJUJI ti^.LJI (jf» j^jj jl iaL^.jVl ^yfl 5-cj.Vl 
4-3eJLL!U 4_Uaj^_JLi 1 La aj se « j tpjvjjl £J^>* I ^1 « p3 mi ill iJ? Iu^ cLtiaj^j 
CjLjI JU ^1 j-uiJJj j3l£!luj p ■ ■■ S ~ (j^J L^iSljjj i(_^L>. ^^1 jx. J^iitA ^jjs 

Jljj V ^ jJI ^1) ! (^>JI 

(_Paj_C L&l_L3j_C (jj-iil L?jLj-ll tiiljj 'C^->" ^Lcjl^-II 

.(tjL^jVI jl^Lai (j-a j-JLJI J>LaJI ^iij j! Jjjj jjk Lajt^ ^ .. JajL>JI 
(jl J »_i (jjl" i nijjja. (jl (jSLI ..! Jjt" i ii a (^yjIz-jJsljJI (^^-lLLIj (jl 

AixJu j! !>L3 dilj J-aj» MjI^ 'j 1 ".' (JjL" i-SJ-^II I j-* 

)(i^l iii"i i n a j S I 2^ i,J^-L=VI (J^. 
(jl i ii tVI Lgii^sj (JjLuj (jJ 4jIj^JI 4jj/J_l& (jl 4_j^ i 'I i"i V Lajs (j^-I 

nl_La 4_ijl jx. JoLj/jI (^ 4x.j|jj_a 4-i-Li-l>. Lj^lis^ 4jjl m i n J-l i J i n*^ 
i ^ilLa CjLlJj£Lii^ (_Jjljjj ^ • ' *~ 1 Lj^LiJI l a flJ (jl£LaVLl 4jIj 
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L$_a 1 j-^- Jij-j (jj-^i Q3 ' ^*» a i4j1j^J1 cL_ujJLA Cj^sj ^lu i_j3o_i_u Li^L>J! aJJb 
U 11 i ~r II 3j_il/l_j_a 3jLj1_3 »l a 1 »ll L$x9 i_£Lh? lS-J- 3 *' '^-°'j^JLH ^2' e^'ji^' 

(J^a (_gl-3j_uii! j-^c «L^Ltl>J! 4_lL>J! ijjla i_dJj jjlj (jSLa-t! (j-aj 'tSj "'.'^ 

La jl SJlC, ji <jixv jl J-jSLI 4jI Jlj ^ILa ~ j 1 (jL^ I j Lljlj 4_lL>. ^1 J^clu (jl 
iSJ Jjlaj Sj_tx-« 4j-Lllv 3jI Jj L&jjJLi ta «" I ijjL^jJIj 1 ^J-lLL! j 4jLJu 

(j i^ -V nTl JL3 ^^XvLu^J («^>-J (_j.II La-SJ J I l^^-t^Ja (O^S-J (^l <ic.jj-U (jjl I (jlii I j<SJ 

IjSLzCjj LuLaal«-a ^ JjL^JI jjlalll (jLe t<_JL»JLt I ^ «Ui«JI JjLZL-u 

.JLi^-I Jjlj 1 -il « 1 all OJLA w La sejj JL3 



i Ljj_uSL_JIj (jjjjj-LaJ! (j-a CjLcjLCJ! cLscajj . »l aUtl jJa-y (.^-Jj 

»l 1 U tl j-a^l J-iJ .. Vjt L*Lj>LiJ (j^W iklajkl I ^L-uljj <j^i JLiV (jK 

( j_o Jlj>.1 4_LJLILa <( «Lla_jj^>. » I ^-cLLaJLt-ul (_j-x>* ^-^J^a CjI jJLm ^l!i_a 

4« !js.jJLi» (jt 1 I Laj 1 Jail ' 1 ' ^■**'~ t » I 1 • uJ^-jAl! d 1 1 11 7 T l—i L^jjLiIbjj 
i L_uJ)j-jj3 ^c-t-Laj (_^-I L^a JL^-"i 1 n \ (^^1 cQiJ (^jJI I ^ 1 a sell 1 ^jlj 4 ( jjjJj-iAJI Jaj^jlo 

i_iJl 170 j 1 Lta-j 4_o!j^>-jj_ij iCjI_uj>JI CjLla ji '"'^J ui£ (jr^- L$ JH^^i 
Jl^>.j (_^JI (JjlAILi ^LL?e_) 5j d 1 " ) \j a ]\ j^ajJI dlbj ' ^ 

il 1 Lj_uSLJI (^Ij^JI Jajj_<iJLi ^iLa dll j QjLS . . j j ir-i j j ir-ij 

V JU>.!j yj-a-J-LLa clJ^-Ls ^l) (jjj jij-jjU 1 Jajj-ilo (j_a L_£lJl cU^Li (jl 

( _ ;P 3 4_Lol£LII CjIj li i'iII O-Ltax Cjljjj^/ S JLc J_La »l nUtl i_ J-2Jj . . ) . . j-i^ 

(jjs ^1 jjV! i_aVT (j_o Jl>.!j ^jj ( _ ;r 3 Jajj-iiJI I JJt (j-a j" n jllU ^^^J jj-°J 

.Lj-jxCJI 

(j-a 4-j J 1 ii-v =LlL>- 5jI L^jjiao (^jJI 3j_uSL!l 4_u!jjJ! cLLaj-iI/VLi (j jl LJLj LtS 
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LilAj ^jA-Lfl 4J-jIu_lJ1 Jj ^ jj , La_a ^£3^^,! |_Lfl> d IS UiXl (jl ^-^1 ^'3 

dl! j (jLa 1 1 jJU^ALa 1 750 ! jJLajii^ 1 75 (^.Lc 2_LaKJI 2luIj>JI 5 j-iAJ! 
V (j-SLI ■ ■ cilj i i nil cjLs (*J o' < '-''fl <j-° Sj_uS" uig (jJI ^Llrsj 
I j I jj^" 1 S-lLcl I L ^ a jl I * ^ I c iJ^ ' ^J-^ ^J-^ *J " '"'^ tilaj (jl I ' ^1 (j 

(jLajJI Ij_fl> *Lalc (jLa dilj j_aj 'J-°'j Cr*- 5 ' < *^'- s ,JL *" Cr^ IJ-*J ' WU* "'"j 
Lg_La IjJJU>.j mm II CjLuj>J! jjiajLjJ 4lajjj>. p-<-uj (JjtilLi Ij*JlJ Jl9 
J_SJj i L^jl_aj_<j/a_aj|j^ (j-^- ^ * a ! J " Ij^J^J l£ *-4 ;: ?" ^00 Cr""-^ 5 " O^l Cr* 3 * 
5j a uij (j^Jj i n i^fl 4_Llj*. *j a jLiIo-V! i_<_uLil (j-2j p-^Jj-j! (jr^ C^alsej 

(jl ^_i^t_t-£5- Ljj^!i (j] w n Li£"-* ijm^SLlU 4jr b l"iU"i miIj i^eJJ (j^_aj-A 4_Lij>. 

(jiiju jjLU Ujjj iSaJastj SjLc I Jjj Jail <_aJI 4Lvj <jS\J iSU-Usljia 
SjLc l-cSLLj Ci-lxj 1 1 J I jj La-i3 (jjL»jJ! Sjij Laj I Ij 3_a J iTiU (J_oL«JLl 
p_<_u^jj 4 j tin 1 Cj La ^oj-u ^_ajM^£" jj_a ^ 3-*-" 3-°3 J >^' tiJLi3 (jj^Lc (J-a L*_a 

d 0 tVi ; 1 1 CjI_Ll>J! i_aVT (j^a d-i£>- J^" (J-ax. .5 Jijoj i ^ I • a a a sLuljj 4_Lajjj>. 4J 
J iCj-SjJI »l a I » tl j LsaHjeJ JL3 (jjL*i!l Ij-fli J^L>. (j-aj ij»a-<-ua-aj|j£LJI (^r^. 

(»j-2j (_^<-II jLamij cjLjlaL>J! jjlc (jl 4-i^>L>. i£j_<j/i i_sIjlo>I ^1 q^JL^jjjj 

!jljJ_Ju Lai itl p " j J <JliLSj ui j uiC ^1 SiLus^Li Ijl^jijij 4jlaL>. 

.4jIjjJI sLjj/JLlA lij^ijj 
i( jLuijVI Lj^Li- (j-a £ LjL>- (j " <!_' (jl (J VI (_^>- Jj^*^ f*J ftl a U tl (jjs ljL>.| (jl 
isLuj|j£Liil L^LiJI ( _ ;r 3 ^lila CjJLs. LaS" i Luj-C LuljJ l^'j^j^ ' iS* ' '"J _3 
Jc jUj,„\ (jSila i LiLj^Li- ^yfl 4_oLCJI 3-aie-UaJI djL*LUI (^Jl di! j J 
(j-aLdl jlj_<j/^/l (j^s (jLaaiiJI \jJt p J a ) (jl JaV lji^>- d ' * 1 1 4_JLaj>JI tfJLfli 

Vjt »La-L«JI LteJj I j^Jj icAai; 3>Lj"-JL^- 3jI (^Ic-^LvujVLa il_ii>.b ^ 
dil j (jLa Ljjts ox>j (jLa i<_ijL*lII tij^o l^jlr j i LjLi JaVl tijLuLdl ^1 
Ji"La j-AojJI (j? tiili ..(jl lh'iVI Lj>L>. ^JLc 5JjLx-a i^il ajxtaj j^JJ ji^ 
i3jL>-lj 4_uljjJI I j~tj a uij iSjLsJj L^-uoSj ( _ ;r 3 S^XaJlj i Jls-Ij £ Lj-><-!I CjLoLdl 
4_LjiJOJ (j^jjj^JI p jtl j»j!>IJ pjj_lVI 4cl ! ir-i (j£, ^ilLa SJj'j i ii U 4_uj>JL9 
La 4_)Lc . . (jL-ujIj * ij l j£uua (j^_i Ij-jiiS" ' alxseJ V ct_La_u_uj cLj-Lual j^paLa^. 1 ^Jl 
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jj^j o^3 'c^Xh^' (^>>' jj^i S-'JL^t^^ il>f >*Vl <_y3 

3j_j_l£ dJJj J-«-J 4_Li_o^/!j ..J-ojlI! (jjiAJb *j t LuL»-ai (Ji-lj> <Oli pujj^/l 
oL-L«jJI <_sVT (Jj^s.^1 cIjLljLSLI! £_a <jlj ~ iVt Lu! (jJjij I JLAj 1 Ijl>. 
, d , ^ L^a-Ste-HJl I L$jj-laj>. I ^ -ijj J tl)' * • < ^ J ^ "'"U 4_uLui_jSLJ1 

jj>.I 4jr l»-4_j jl i4_Lo* ^3 3j)^>.j_a 4_u1jj cllaitj VI ^j^SwU V tfjjju p_ij-j^Mj 
Jj^ 4-C.jjJ.I iCjLujJI j^iij lJ £ j_olj_jJI (jl Jjii (ji ^jU" 1 n 1 

3j_l!l£ (jj_ajJ!j cjLjj *C 1 11 11 j cj Ljj i"i i II a . . uu a cjLuLCJI 

CjLjjjp. L^iisoj CjL^jJ,! 0 JLfli (j"^ O ^J"^ ^ CjLcjLCJIj . . ^ ■ a 1 a sej a 

(jl j^p-J ljLuuI (jH-i l_Lfl> <j}J-^ ''LjSL'-'^SlII CjLlLjjlI! (jjs d 1 1 ill 1 11 4_Li_u_uj 

iCjLiIIIj (j! j-pJI 3j_u£ '"'I a 1 a ( _ ;r 3 I kllic-j Lul 4_l3 i ll i"i V La-o <_>^ 
£-alj_JI i_S>LoJ (jJJJjVl aLlil ^ J->-JJ i_S>lli-VI dilj) (jf j-lL 

L^j 1 (Jr!^^ 1 ■ ' I (jl 1 iuVI L$j| L«£ . cjLajjj/j^sjj£L!l 5_oLdl 3_uljjJI 

1 "'I j 1 all aJJt jjs. I ^1 . . Lsegj *~* a LiL^Jj 1 LuL^a 1 Ijjj tali a Us-a *Gie_La 

tixj^>. (j_aj-(jj^L«J.I jj_a (jSL! iCjLuLCJI (j-a fj-^c -^p-j-j « (j?-^ Ait I 

. juji a »i,u ; jLu^Vi dUi 

jjl (Jj ij_tal_>JI l_LL3j 4-xjlUI £j_fl> lj j » Ij (jJ »l nUII (j! ilij 
w I c JL>. . . 4-jj ui j 1 1 j-Aj CjI j) JLflil (jyi^- ' . ■ ' a h jj^^I ja^oLu-flil 

cL^jJUt Ij j 3.J j j! >i_Lo s LsJL«JI pllalml jJ lj>l iJL>JI 3.j ,L jjLuijVI 
4AjLiaj 1 j-«-l!I fjS j Llx-i CjLjLjJI (jjs S JjJL>. CjV^Ijj/ ^LuV 4jIjjJI 

^1 ta-i 1 ijLa-UIj ujj j -»JI p la c I ^llilj i(_p3lj-aVlj Cjla^U jj^I 

iSlA! 4^jjj j_o- (jLSL! idJJj) «UJjl)I 
i3jlli_4-a 4_ul j T p*J 4_uLu CjV^j_u ^Lajl ^jy^ (j^-t-a-t-ajtltll ^LjJLuJI ^jt ^-lsc 
i^ilj) i2jV>L<ji jl_i_Li.l Ir JU-Uj tiilj ,jSL! 1 JL>JLI I JLas ^ Jj>Ia ^Lj p^J 
3j_)JL>. CjV^_*_o tiUj jj-a ^_j_LjJ 4 L^>.jljJj jl * j as j" pj i«Lt-aL>. pi a t a 
jjslj Jj La^&ja CjI j)j 4^1^-^ (jr^ t,^ 3 ^^- 0 ^-^ 4_ajLa_a ^1 . . ^_j_u_aj>JI ^jK- 1 
CjV^LJI ^ I VT) La LiLo~Ij 1 1 jj 1 11 1 45jJaj cLlLsjlJ! iJJt (jSL! ij^>-T (jr^>- (jr^ 
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, 4jj LLi 4_jj>. Lloj 4_ia_u l_3 j)j-Lb O_>o 4_i jj, 1 L^j Ld-ita ^ai ) jj-^ *J ' 
-1 J_A tjJ _3 J-^l Jl A^'J CH"*^ iLj-cJt ijr 3 (jIojJLl 4_ajl_Lo (jl 

l—L&j i(_p3j_tl_i i— il Laj jJa-i-dJ!} j '< 1 1 Jj L^ajJll ( _ ;r 3 Sj^oJ jLLaj 43lj 

(jjjjJa (j-C CjLjjjJi.! il-il^. I j_A (j-u '^^-« JL J *l gUtl ^J-flJ 

jjJLjJ! «Lcljj ^aJ ""'I ''^Jj j llj ^Laill i_!jj^tj (JjLjjJ,! i . 'I Laaa-VI CjLiLaX. 
3^3 i(j-^>- (_p3j-*i! L^LajLia Ca> (j-a 4joLJI CjLjLjjJ! A-UjijJ 

CjJL^j La-a I (jr^ L ^L1-S 'liLM jim j I- Ijj ^ mi Jjj^ i uJ 

J-aLc j i ajj. I JL3 r I SHjVIj 4_i^.jjJI S_lL*c d air j aj jl i iuVI Ji-jG 

. JjJLsJ! JUj! ^Jl <j-aj_JI 
<LlL«jlI! tfJUt jjjlaJ jlSLa^Li jlSLJ L#12j (JSLi l_L& 4jIjjJI 4-<j/J_ui cdio _aJ 
S-ajLiLtl CjLuj>J! jl 4_uj>J! JUJLr>o w flS-J j! i£-<Ll i_sl JL&lj i^jj/jl (jLfll (jJJ 
liLJ j J_«_l £jj-J-J i L^SjIitJ jl i Wj-^ (*J iCjV^LJ! |_J JL>.I (jlaj^iil 
' ■ 'J 1 *'** ' (Jj j^-*^' CjLjJ! Lj^Ls- (j-a jl £ ^^>^ 

ij^jl Vj , ^. -> ta «_' (Jj-«-a JjJi^- CjLlj . . Jls. ! J jL5t^cj jjj o_uzlC dllju 
I taj i Jl^ CjLjJ! »l <i If (j I j_pJLi LlA j ui m La-aj 'J-"^' (jlslj-a^! j»jL2jj 
Jj Leaj^JI (j_a 1 jjSLaj L^-Laj i^jjJIj jj->J1 CjLuJ 3_i J i ^ ^J^>' (^j-^ 1 j_a£L^tJj (jl 
JLA jjolaj (jyjJa (^cj-j^llU! J i aAJI ^& (jl (j j ' " La^-j^Lj CjLu 

Lajujjj jiju 4j j i ii ->JI Lj^>L>J! (jjj-Ia (j^. 4jJcjJ,l cjLjLlII! ^LUjI ( _ ;r a ^oSLxjJ! 

(j>SJI 3jL^-j ij,*-^*^ J. 1 '"^ I j 2 sejj Jl^j i5jai.jJll sLuljjJ! CjLaljL>-jjjJLi 
■ (jj^ uuJIj JLs-l jJI jj-2JI (j-a (Jj^l JtL)-" ^'^V Cr^ j' 'tlhO uijJI 
t. 1 1 n^. 4_u1jjJ! CjLa!jj>.^j»JI <( (J_Li*£H2j » «(Jj Jjlj)) ^ ^ jre T jl ^ La i ul jj j 
i_3jj_Li (j7i j t"i t J j ir-iL>J,l (_>^ajLj (j^-«J iCjLjJI (^ i_ALJ I 

O-aJLaLj L^jLjLlj 4j;U JSU jl ^>iiLa i_3jjj(JiL3 ..4_uj/LSj 3jUJL>. s Lu t u 
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JlJLJj) ' - 1 J 1 I jl j * 1 (_£J_J1j i ( __pi_L*_l ^jLzj (_£jjlj3 t{j\ f 1 11 1 1 (jr\_l^L« O^J ( nl 

(J^.! (j-oj (j»jL2j pJj 1 ^j^"" L^j^ cjLljLSLJ! (jjs jj^/I (jru^Lo o-Usj-2j! 

t4^jjjtX\ CjLjLlj I^Lc jJl2j V 3j. ..LaJI SLpJI aJJt J!ii L^Lfcjj 

(jjjtjlaj 1 V p J t iibj-«Jl! (3^>- liJJ j (j^jSjjij I JUt LULaj si 1 1f (jl (j * J .' ^ J 
(_3j|jJaJI SLl>JI L^J ^ j j"j iCjLjL-lJ! 1 ala. ' aJu ^- >Ijjj-U J^^-*^ 
OJut (jj « 1 eaJ (JxSj mtl »l <a If (j^-I ' J^** j J-2j V 4 _ ;T _<J1 

4L_3jju La t_^l « (<*>t (j^j3jjt_u_u p^-il i ll mi V j)l 1 p j Li£ t 1 i^aj ^£_}LJJ 
3jLa jl (j^ < n Jjlj (j^tj?e_b JL9 L^Iaj oj «LuLi_lJ1 3j1j^J1 cb_o JLlA JJJ^**' 'J 

(j_o 3_JjL*_o CjV^Lu/ IjJaj u ■ "j (jl-dJJji^ JLsJIj-jjSLoJLl (j-oj njj«LSij 4-Lu 

^jjj-jj 1 I se 1 a II ijJ! .. jJ! . . j's 1 nil L_ 1 j J aj3 jl SjjJ! jl 

w La-se-j w 1 c l_AJU2,L_uj ^jt j^)^-^-! L^-o1jj>.J)j-j ^j,-*^ i4>ILLI jL?e_J1 i>Lj_4_i 

3 1 r^>La- tgj i^aJlj ^jjJLi I ijlr J)^>«J i4^jlj CjLl>. ^1 3 < 1 nl uill ^jl se-i^aJI 
LLa-pJll £yz J-uciX\ ^J^j se-i^aJi ^ <a ^_*2J cLujjlII jjjjjl p la « g ^jlj 

^j^SLi i_3^_*_oj i l^j-*-" * L)-*-^ S^j^jv fiLtjioj ^^yjjjtJI ^_lL>JI ^^jJI i Ljj-c w . ollaVI 

%_i jLualul p Ia£ I dJJj) 

d Lag j_LOjj njLuij'^l pl»j I j . ..a 1 3l_pJ| jj| 4_h3 1 <] i", V Lxjsj 
^ <3 <3 >>j J I— ^< j ii" 1 uj (jl JjL>- pJ 'l-^J-^'j LaLcj 4jI ^Ij i3j_u^ lij^' 
^i_La 3|_l>JI I "in I r JLaJ ..j_uSL!l j_l>JI L^-Lo t_iL^5^/ 1 Ltl^j 4 _ =r ILl 1 4^>-jJI 
(jl (jjJ) (jrl i i n 1 1 (j_a (j^_i^LXI CjL_Lo L^-SjjJa J) mi" (jl I Lall - --^ L^jI 

S J <i 1 nl 4j£.ljjJI • ' (j^e-cS 1 L#j ^jjI/ ( _ ;r 3 (jLvaJ^I (Ji. JaJ 

(jSLI . . Cj I j_ii»J Li I ijlr CjJ)L>- Li dJJ j) ^jJj ' ^JJ 1 J^-J 3jj , 4jj|_uij^ 
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S t_i£jSLI! I jut o'- ta - 1 '^' j 3 (jl La j a i uj u? 1 -^' <j-° 

. . cjLjj^jSLlU (j-a 4JuLa j^^-o* ijr JI ^j>.j-j La j j a i n" (jl ^JsljJI 

L&j-t^Llc L$_La JjlLajj i^^pajVI ^^ji^. JaJL 4H_ua ^JJ t^a£ SjLa (J^ (Jl^t-i (j^ 
(_£l iCjLjLtlll jjJL>J 3j-*_u_u3j 4JLjj_u ' ^ i *=\- r ^-l T ^>*_2 J >— '-ri--'-^ ^ Jr^J < =Lj_Lu^^^j-x_j_cJ 1 
( _^a-jJLJ JL)J_>J! (jl m£| ' a * L$_La 4ILu3 < =a i L^-J! Jjojlj La (jl^ 

(J_ajLj 4_o* jl o mi Lta^a» 4jr 5 LJ (JlLalu ^Lstjlj uO-^*' ^J^- 4- ^ <^JLlA (j^-J 

ijJJG CjVI ^1 i J<" i"i" (jl>^ tr'l J^- 5 *'-' * 'f ^ ' " '" ' a Cr^ 

JL>JI jjt La£ i JiLaj^J! £j-u^aji (jr^ 2j-""J 4jjLlcj^ jj^j iuLuu^ uiljljl 
J)Ljj_oJ1 ^ * i eaj ^1jj>.J)j-i (jl (Jj . ui itl Laj-jJU (jy^-It J)l o i ntl ^ji ■ ea rt (^y^ (jVI 
(JlLa 4_a_j_3J_11 CjLtjl£J1 (j»a 1 i _ ;r 3 _}aj*.j»a (_£oj>J1 (j-^>> J)j-u_J 1 jj-* 

J^j^JI ' Lajo. j L^iS-JLa . . «Lsjj_!1 t_JL*iaJ! j oLjjJaJJ! j Lj^j2S_JI 

200-50 <j1_] La I " i "i a jl I » * i a " a i ,i 4_i£.!jjJ! (jlajV! ,jjJ (jljL3 

I r j 1 3 j r I jjJ I 3-Jj-iJI £_aj (jlr-JLjJI 3j-ulaj-i afj-xJ ljufcj t Ljj i i n Jloj 

Lg_l Ci (jH-^' J *J '^J J- 1 ^' OJ-^J Luk (_psjjllu (jl La^js (jjijjj 

ticjjL_>J1 ' (^Jj < ca c J)l a < u) CjIj-Lu (^jJI fiU^tltJ M^a_>J1 (jr^^j-u-tJ1 

JjLlJ jl (J^LClII ^_oj j j uu (jl aSLj ,jSLI i J_aJa£5 <_ . < L^lS 
(Jj)LiJ (jSL! njl^o-j L-tisela (jlj dJJj) 4J LlUsjjj (jl 3." 11 lS 1 -^' 1:1 * ^ 
jojJUS (j_a (jl i ii )V 1 ■ la J_2J . . i_) j|j£LLa j CjLxi (jlj ^uJ aJJt 4jLajX\ 

(Jjiaj-lIIj Jj^Jlj p j t uj-xl[£ 4_JaiJI CjLjLjJJI JL>.Lj sbJsjl 4c!jj (jl (jjsjJ! 
4_JLc JjjtJj j_AJ)jj (_psjVI ( _ ;r 3 4_lLj (_£ jJI Jj LajJtl (Ja^cJ jJI • . >VjLJIj 

Jj ' ta >■ 1 1 SjjLjj t. i 1 1 ii (jl I a j (jL-uj^/! (j^-i ja-I )^oj->J1 (j-a JUj»a_i 

£_a ^LaLCLa (jiiJJLJ (Rhizobium ^Lujjjj 4 a < ul) L^jjSLJI (j^ ^_aj Jp-J^ 
(j_aj5Ll JlJLkJ! aJJt Cr^J? f'jJ^' ^ ' ulS (.in n_jj i^j^oJI CjLilI! JJJL>. 

«U JJOJ iM^^j>J1 (j^j>.^_u_Lll (i JjUaj^ij)) (ji ^jiolLuuj (_^-iJl Ljj-uSLxI! (j^S (j"u^. 
CjI j i II L^J J)j^i i^jilill CjLjJI «La_Laj (cjIj-Lu) |_gj i ea£ J-^C- J)l a i » 
j| tLaAj^a LilLut Lajl^ (_£ I . . Llj-u eaj <U , ,." V lj*C i h I gala «j j ijJjjijJI 

jjJ_>JI cJJ_r»«J (jJjJLj-1 1 Jj i^a-aJtl (j-t^J. I j)La i(j1_ijL\JI (jlj mJjLso JjLjj 
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) a£ lJ !s (jjj 4-JjJLJI cjLJLiJ! ' ^j^j ! iU ".(jVI J I j i ..11 j 

0 1 11 (^jJI «L>.L>. La (jj-ij i<_J_J_)-SLjJk! £—a ij '"J^ 4j.il g 1 nil aJLLiaJI liit 

I its K—jjij^Liilj ^jiJI cjLlIII 4jjLuij^ j_<j/ 4jji^ tiJLLa (jl jJsl _aJI 

LgJj njjjsj^JLi ui 3jLa 4-i£.ljjJI 4jjHII j>^' 43l jj CjLiill IjLA £jj 

i« Laljjl» I ^j'a i_u 1 ui j 1 LtLj^Li. jjjJtjj iOjjJL>J » 1 n~ j 1 LjjjSLJI C- iJT - " ' "" 
( _ ;r lll 4_ul jJI ±\ <i 1 ntl g-jl 1 aj 4-iLLa-i Lut L$j^/ i4j^c.j_aj 3j>jji5t_a L^-ISU 

1 cLvLbej La JSj 4Jj^j 
^1 a 1 11 II g. j * 1 a " (j! i_3jj>_i (j! I * 1 g-J La jJL LLo^j V JlS I JL& (jSLJ 
^j_a A \ 1 11 I 1 11 (j_a j«Ji-J 4_2-j-3jJI CjLuLCJI ^IjjI (_>^V " ' "^J. 1 C^^JLH:!-^' 
(jlj 1 Ijjs-Jjs t_iLaj>JI I j ic si aUII 1 a uiS (^^Jl ^iJrP^' ^-ul-LauSLII CjLlLjjiJI 
Lg-La jo-ij-il (J^J ' Q a ' a (Vj- 1 ! itajj/l ^uj 4 1 1 ui 1 ntl aJJt 4-dLax. 
^Lila CjLlL«x. Ct 1 11^ . . i—ijjK j all ^'jj-l' Jji iVitl ■ Laa. (^yl^- Sjjjjs ji 
Jullj . .CjLLo* Ct 1 11 (jJ^- ^03-° i4 — ) ^- a l>-? , JL>" J ' " "-^ iCjl_a-lj-li Qui ' 1 1 Laj 
ii_jjj_SLj_a-L! (^jIjijJI J li ui'tl Jai. 4jj/IjJ j_LaL>JI Lclsj >LiL«JI !jj 

j^usj>. i_3j_<Iijj 1 J_o~^JI cLajjj/j^J Cr^' £ *-4 : ^ 5000-4000 

Q-a 4_j|j3 i4_Lj_LiII CjLuj>JI oJLa OJ^-^J^ LaJ-^J '^iJrP^' 4jLlL*c. 

Lj^Li- I J^jj iL^il i 4_pJI 4jJl>JI CjIjJLi I ta ui liilj Jiju jj 1 .nU 
i." 1 j jTt 4Jaiej Lj^LiJI aJJt j<u i4jJoiJI Jj ir->L>J.I CjLjLij 

* )^4_j_>Jl_i se "1 1 44jlsLi CjLjLu ^ ■ 1 aj (j?^* ijjLCllJIj ^a_til (^j>.^ILj_l1I 

IjiSLtj iLg-utAjj Lg-^aj J a 1 n"t CjLjLij jj-uJ ijjjujl aJJt 4\cljj ..jjjuJI 
3_j I l—Lyjua I gj 3jUJL>. ^ a 1 a Cu 1 ii!S I Ji^j LJLi^-l i_^L»Io 

! 4_t£.l^jJI ^__paj^Ll 4_j_Lo*^jILu 5 J a i ol 

L$j i_jjSLi (j^JI 2 tj j , .. II 1 jjjijJ ^LlLsjiJI ijjla j^-? 0 ! o' 1 -^>** J J LuSL! 

J ;l S~ , „ Cr lJ| 3_a^>J| i_iLa-i^aJI u \ c i_JJilll [ya. Vjl JjV jl i^MSJI I juk 
Ij-j^j_j (jl »l a I « II (j-a I" 1 n" 1— lL«-Lall aJJt (j£LI i(JL>J,l \jJt »l aUtl 
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2j uiSlJI ( _ ;r Li^.jjILuJ! .si a i ntl 4^,1 ii^i (jl I i ulr I jl 4-i^>L>. it _il » i all 

iCti±>i I jl CjljVjjJ! ■"«! J j * aJI ,j_o <j1_j^Lj 3JlC Ljjj r ■ r< pJLtJI ' al£[j 
3jl_jj J-jjJJ 5j n ( nVl i>J_A (j-a jaJLtl! CjL>.Llo.I (jl iil!j ^1 ' fl-Ja I 

i4^LLaj1 ^3 cLilSLo 4_lLsjl11 (j^/ i * ( til JlJ^J t_3^j_uj 4(j»ajJI JJL?- 4-1 \) ^ ' ^ rt 

' "'Ijl i aj iVI pike I (jjs I i ^- j I dll j (jl£LJ C^epo jl iSjIjjJ! sLx^JiJui is^sj 
dUj (jl I j i"i l (j^e-ij .t_<£j£LJI IjLA 4-uiL3j (J^-l (j-a »l nUtl LjiLSjeJ ^ 

J u 1 1 1 **t 11 CjL_Lj^>. £jj jj-* ^> in ll iSj-^ ' 4-dJj-LaJ Lu£ ^J-i ^ ^ ""**'" ^ J' 

CjLuj>J1 i, i I u (J-d-i 4_u^£LiX1 4j1j^J1 cL_uJJlA Cj^e_i ^ < aa ' -»-**' 1 1 »1 o LaJl 

..^^j-jlj^JI «La1jj>»J)j-j (j a Ci i u-U J^>*l * l^SLua ^Jl L^jjUjtJ * )J(j£Lua (j_a 

Laj i V ^pJ! ^bjj£LiI! <jjs £^jVl i_sVIj tljlla Su^ljJJ! 
(_£^IL>*J 4j^jia£. 3_}l_a (j_a ( _p3j^LI Js^JLJ La (juUJU 1 J-$Jj < ^J-*-^ L^-^JL?";! 

SJLaLSLII Sjiilj^JI SJajjiu^l c5i>^ O-^ f-y i VLLa j i njl jj>.T ^1 
j_oj I j se ->»j jl^ *L«_L*J! (ji j_ii»JLi j i"i m Lxjjj njijjij^Ljl! jj^j Luilj 

iflj-Lo^j (_g jJ! ^ojdl (j£LI i3Ll>JI jIj_<j/I (j^s Jjj-l! jJ jl i^^^yjiJLi ^Ult 

\jjt> ^Jl »1 <i U 11 (J_t-£5^Itj (jl ^^Itj (jj»_)j V!^_al 1 'AlC" ^ILlI 1 ** li 1 ga a 

■ Jjj 1 nil IjUk ( _ ;r 3 p j ^j' a j"',' Qi-^J- 0 ••OJ-^J' Ijuk 4jL^J (J-l3 i_3Jl^JI 

(^ aj n't tl J!>Li. (j-«^ ijjs-I jjj^aj LilLi iy Lc. ijJa 4jl L ^i L c 

L^.jjj cjIjL^_JIj (JjIjjJI cjLLp. (JJL »l oUII j^s i4jIj^JI jlL* 

^Llk-J! j\ (jjj»SLII jl (J-iiiaJI S^Lual (j-a VjLlS iCjIjLlIII ajj 
(j_A ^liLa Lla jl .. pi a < all ^JLA >."m i n"i^1 JLSj L&jLu LLuLj t/^Joi 0 IaJI 

j! ^LIjJJI oLLlj>. ^Jjj^Lj (^-3 J-fl-^j ^ JjS'i 1 11 U (^Li (jV i^Lil! ^1 
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I J_A Ljj 1 a c ( _ ;r 3 Lajjjju JlS JJ-°^' 0 J-A J-i-^ • • J • • J • • (J-a-ij-2J! 

!jl_a (j-SLI ..JLj-iJ! jjj-J J-o-so jj_ol_i j j ji ulttl ^Ij-il (j-o Lc_jj 
SLuLcjj 1 *tj^f (jr^ c ^i>■*-^ ^Ij-oJLl^JI cLt£. ^j^"^ 0**'" l_S^jji La L(L>. Lujjb 

cIjLjLlJJ! Lj>L>. ,U I 3>-, LjjgJI JxSj 1 ,iU ^-(jLCa^Li <bl irVi't Jl3 jl 
CjLjLlj ^- T l-L T lJ i4_jj_L>. ^jlj-* (jj-^ I j**" f£ i *J* > «LIjLc o*"*"^ 

jLiJ! CjLj_i Lj^Li. <j1_i ^iLa ^jljj 'LaJoJej IjL«j Jjuo 3jLjJL>. 

(jLjo jLJI j 1 3^*-J p tal alaJI j ^ laj 1 iOjjLCjj cCLujj (jSLx-i JJ^J- CiLu 

3j_SLaJ! . .(Jjls-I Cj^LjLc CjLJLij ^Ir 3j£LaJI .' JLSj iSj^LjJI jLa^-II clrv 

£-aj i4jIjjJ! Sjj/JLlA CjLufcLSj i^JLs-l J-JJ-«3 L$jV ijj^-k^' Cr^ - I Jj' a 

!jjL>. s^^i JSLa dil j 

t a LatlaJ i jj-* * iLLsj jj 4_l^jIo jjI p_i jJlj ^3 Cm ttl ^j^-^-j i Lsj>. 

. JjS~iiiiU 2Lut>. (^3 Lyi cJlj La j^UI jLCaVl J&\ Laj 
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SLl>JI J i2j ■ ■■ sj j j Tit I jjl 4_ji i 'I i"i V Lxjs 

(j-I. 3 i^iL>. tjl i gjVI J i ii" ' .1 aj .4-aLc t_£jSLII 

^jjLjlj jj-* jr*-^^ L^AjliSLi 3l_L>J1 j!j-*_ut 

i4_ajJHl! J_&L«_Uj oL«_aL>J! vZjLla ^ ^UJjlII 

jaJi , , ^. , ^. 1 1 CjIjJlIIIj ( _ ;r 3 3jjJL>J! 

*j ' 2 i Ct t's~>j£ iy-^^ J- UJ ^3 ijl_t-£ij>J1 ' floAseJ 

(j_o I ^ i r V <u La joj 1 1 ^ "i 1 Li^a I i" I (jl Jjlj 

jJa i>j_j-cj I j_a . . (jl i i ii -»JI (jSj j«J jjLli 

V isLjjJs J^t' j ^ ^° * " ' "* 56 ^ 56 ' lr "^ 
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Jl)aj*_J1 aJJt J"' rt J .' ^" (j|-«Lj| JLill J_La-jJuLU (j_a tl)^ ki-^Jj 4(JHiLa ijr 5 4_i_u-aj 

i L&ja_t-a 3jo-*-a 4_it ijr 3 4^jjlXLi ^ t uij i^LJLuJ! j^^sjj^ (j^-J 4 Lajl^-o ijr s 

I J Lu 1 ■■ ( _ ;r 3 4jIj_oJI 4-<j/JLu* Cj O-iillajlj 1 L^JLA «4j^sL^5jJ! » JL2 

• 5 Cr^ 11 

<_sl J_&l (j_a 4jJ! (jl (j^LxJ La jl iiijajajJ! OJUt j!j_<j/Li (jaijL«J!j 

Lii_<S/ j U 'Sjliil pkr I L$j| (j_l>i ^-HiS-^' o"^' j-^ ^ 

jj_c dJJj ( _ ;r i Laj ij-Usl_>J! Ljj La.c (jl 1 11 tVI 4_JJ Jj^sjj jjs~I * ( _ 3 -<I/ 
J^Li. (j_a SLpJ! jjj 1 n" jl i4jjjjJI lilsLtaJ! (^i^. Sj Laj 1 nil jl i»l LtaAll 
. jJI . . 4_u^jSLJ'^ I CjLijj/L>J! jl (( (JjJiaJI » 
Ij-A jojJlSj ^jjs 4ia-L>Jlj jJL>J! yjU> JL>.Li (jl LuouLlI (j,!^- LuJl jJlJj 

(jl (j£La_l (jLC^aVI LjjjLljIj 4( jr ]J-*J1 ^jLoil (j-yl I tl -»JI £^0_uaaJJ 

^1 aUII ^j^* * (j^/ i(j! JLlU 1 JLA (^y^ 0JL>.J ^a-& (j_u_Jj i43jLul£. J-£J jl tJ? J_9* mi 

iCjI—LjLSLI! (j_a 4_oJjjJ,! ^1 jj^M (j^-j ^JL^jLil! jl>J! j-uS^ (ja^aJL (jj jJ! 

(jV! j»j-2j »l nUII «Vjj& t(jLtalm (j-a L$j 4il! Jlj-il La 3jjJL>. ^\ jj| lLsL-lL nV 
4 \ \ tut I 3 * a jj-iJJ icLL>.L_oJ 3j_)J_*i Cll Mi^LLaj a**< i n a CjV_iLst_a p j tgj 
j_ui! 4j L£ ( _ ;r 3 jJLSoj <j-uiJl *L>.jJa La 4 I'j 1 u VI 0 JL& (j-a J • • Lt-uJ (JjJLkJI ^i nl~ 
tiluJ_>J! Lo^^oJ^o-laJ ! pi^. jj-* d Sj lxXI «LLu_u^M (jl J^Jk-l lij '"J lSILuiXI 4_aJLt-£5» 

(jL-uj^/l tj^aSLi • • ^ ^-i^-a-i J-I1 i (_>^j JU lS 4 -^^ (j-*^ ' L<L>. (J^jlI! 

'"'I S xjiallll j^yjt Laj Cj^tjJI aJ-tb JlLa (_gjJ! Ij <j-aj S 

c_t_L=»o (j-SLa-l! jj-a (J-Aj diLbl uilt^VI aJJt ^JlLa ^^^j^Lc q u < "Ljj ^ji (jSLa-i 
(j^j-ajJ.1 »l a I < II Ij-JJ^ (jl --^ (jLcuj^l 4J Li^jj pj (^jJI l_!£.jJI 

.! fiLo^^oJ^a-Lill 1 a j miJij^lA 4jj_LiI J_)JL>. jj-a c L^.Lt_oJI (jl (jji 1 2IU 1 LULc 

^Lc j ^Ja Ji^ (((J-Lda-mXl 4_aJ_t-a» * )Li^ (jl Lufc j^jjl ^j^-"! 1 n \ La-aj I JLA 

ila-A^ diLse a > a j c VI ^Jjlj^aJI fiL*_oJ_LA ^a-usaJi (_^ajjLu 4 1970 

^ 1 la « a (jLi? ■"«! se-fl 1 aJI aJJt *L>. Laj 1(4x^10 500 j^jSj i_iLlSLII) 
LSjLu/ (jL^ La (jl pj ig_aj^sjJkl I J-^J Cf 1 ""'<j ^ »l nUtl q^uli tljT jl ^ IS 1 ul 

(j_a I j 1 ' Laj Cj^e_JI oJl^J ^ j^jAaJI 5 ) alajl jl Sjjiill (jV i4jljV 

. . «— 1 ljj i 1 n j ui C J_La VI I JLiJ ^J-i-jLjSLII I JUk ( _ ;r 3 I j L^ajtJ l_LaJ^-Cj|jL>«jl 

(j^LJ t(j^ i < n ^_Ua_u L^Ua jl ii_dl (jjjLlU ^oJj duL^ L^j^l (jl ^jt- 



! «j,y,,„u 

j«J dJJj (j-SLI iSjUil j-S^VI 3 a < u^Lallj (jj^SLiUj sLaJLuJI ,j-a "J-^- CjIjLi£. 

I 1 1 « *> j i ii 3JiljjJI ^j-Lc (j_o 4-^ljHUj 4jljj_«jJ! 4ijjtl! aJ^l Lc^tLol 
Jlj-J V joJLc f_y£ 3 i^iL>. n_tlLaJI i- 1 1 ..->■ 3jj uU CjV^L<j/ ^Lul ^Ir (jJj^La 

(jl (j^L<u J j a idJJ j LiJ j<u lilj . . (_gj_i^a_L«J! ■ . i ■ -»»*itt Sj£La d _lr j La-i • ■■" 

<Jjl_lj jt 1jU>.^_a ui itl (j^J 4_l3 ^-u^aj ^oJLc <J^>"i (j-* J-^Lij 

L-Laj (j A a (j-CJ t(_gj i , ii->t l JLu>JI (J^ijjLLo j CjLj j" i u a I jLa *u .. 

J j a S>-2-J j-SJ-b Liil i.S ~ a til CjL^j_a jl »^ »"i i .iVI CjL^jJ. 



"' -i LLaJI i- i i n~»- (_gj uu II j ■ a olII Jj i a flj SjJLaJI Lc^^ilal (jl» cLiS «L>- 

0j_Aj) t^hjjjl ' jj-oLtll lJ - *^ ' e 4_*IujkJLi jJ^L-uji 

(jjjjl (_gl-S.il i ii II CjLcLajv ,j_a Lla-ila. J iii"i i nil CjV^L<j/ (jjSj jl 

it_jL«JVl JiL! JLUjVI i jjjtll L&iSj i3_ulj^JI ^alj_JI ^ (jjji£!jaij 

..'3 sil^jdl j^SLa «UJjlII L^sj 

j La-jJI SjU>. w 2 SI '■» 2 1 oJal ^ i"i it jl -.jJlsjj ' i j 

(jlj'i ill ^^^jLSj ..(^jLiJI j-LiJtjJI JL>. (_y^Lc «j-i^o)) J I flla l) p MlHj I ullj 

i ^ c JiS (jL£ j_4jJjs ^1 (((_|xSj uiXI 3_oJlj^3» 4_iLj^ ( _ t 3 ji^JJ j j uug 
I^j_oj I JlUjJ ' QjJJ J ^' W^^^t^^ ^LaJLc (j-« lj-^^ I^J^. jc-uaj i 

L^-j-Ls *1jT ij^l ^3 j-uHij i^JL^JI djLj-iLaj j-iiu_J1 L^-L«J iCjl_tjL£LI1 CjI a 
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■icljj (jjjJa £y£. lill a\ infill ( _ ;r 3 SJj^iaJI Cj^L>.jJ! (Jjt^tli j uuJ I 

, , t j_ 0 Li_ui (jja fiU jj-ujJ (JLp* (jr^- 'S3 *° *-4^ ial^SLJI JJIJ-* SjLulJI £JLA ^jji^. 
dll j J-^>j ' . ' ^ *_' J • • (o'^tH*^' * 1 ajf (Jj-2j ^Lxju^I (Jj-2j (_g jJ! (jl dJJ j 
JLalb jl (jiaLb (jl JjLej pj j-4jjll I j-A »l i^if I ,j-a IjLs-l (jl :4jjJLl 

1 Lej^ij j! LjtjJiJj di! j j^j jl3 (jjjJLa ^j) f**' o' Jji^ 

l_gj.ll £j_uj J_<J JJ<j "Jl tr^->l?^' p-!L«-!l i-LLI j ,j-o <Ti 1 . . jj I i 1 nt 
(jjiLiJ! < ■ 1 (j 1 ^1 U" 1 .1 1 Luij i,jSL«-a j_al liilj jjl Lkljjji 4 k-w^La j»jL3 

4_j_J| J^L>.l_i ji i4-j_Lj_L>. ^JjJ ' n'q j mi itl ( _ ;r 3 CjJlxj 

(jLa nj-tsLj/ (jj^r 1 LjLfjJ Lj-ij T liLa . . <Lt»-ialaJI p gSI ■ '--"* I jl p j"^- ■ ■■ i! (J^e-o 
jUjj (jl q£Lj Jj nj 1 - 3 *-"-" OJ^V Cr^^ SLuiill 4jjSiLi (j! 1" 1 n_i V dJJ j 

! <Ll3 JjjJI 3^ljj-I 3-2jjJo jljsl!^ LijLa ijjju ^Lj^jl I ijj 14-lsL.u <U 

OJUi j_p-a 1."' 1 11 j I q .. LaUi lj-01 L-s-i ?L_U2aJj CjljJLflJI i)_L& LLaJjS _l5J 

(jjjU (j-o 4jj 1^1 j 1 1 jlloj I jLii 1 jL>JI <iUtl j j£ ii" 1 1 ^3 Sjijlj jlSLa^/l 

4jjLua SjJaj (-;r ^. p **•_' *>tA^^ d *- ' a ^ (j-uUI JJ- 0 ^' «Jufc 

p lA . a i - , 1 . ^ s \ jLola .uL'iSLII \jJt ^jlS O sc - 1 a *-> J -^- ! ^ ' J-Aa .cLaiiJI a pUlt 

ji^ =La^L>. jlSLal * 1^1 ill jlloj 1— si jlaI ^J^' v — LuU ^jj 
(jijjij ( _ ;r LL3jij^K ^LvojI (JJjtj (jl£_oLi LiLuj L_Lj T us 

CjJjIj JLS S«^jjJI oJUk L)3^ ' £ ^'- 3 ^- Jt '" 4jjuLi (.gJ-ij jl j ' hi uul 

OiJLAJSii i4jJj^I oLolSLII (jatJ ^yfl dilj iTclSa. L^jl j SjyxtaJI jjSD iJLUI 
. . (J^cjIs n lr j flj ijjii^cji j^'j- 3 (J-° ~ « L^jI . . Lu> ^jj Li JljjI/ JL3 
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(J *" 1 j^>« I (jjL^ ^ ^^^- > • Cr^- ^jl^- ^-^P* J' A^-us (J-3-i (j^*- LiJlC.Li_uj 

p_j A(jJLj| 3l_j_>J1 j1j-j_oL_i i_dlj_}lj i^_4xi Cjj se i 1 ^l_j^Ja Ijlj "id »1 o Wtl 
. »l nUtl (_LaL»-a ( _ ;r 3 (jVI Lxjj £JljIj p la C I CjLS-u Laj 

1 r S_i!jJ«JI jui! 3jj>c. (^l^jij^KJI ^jJJ! I jut ^Ltil SjiLa (jj£j 

(j-alLa (JL>J,I \ jJt »l g U II (JjI 3j i ■■ (^-iJI *L«->JI i— iL«-uaJI (jl pj .. j_l«jJI 
0 JLA (JjJjQj (J_jj2^ (j_«jjl tl)' ^-yj^ 1 4 L« J-3_« L^_lLi 

3 j >j j c (j_a ( _ ;r JLii jij^lSLI I (jLjij'^! jj-j- j i 'i 'pj^**j (Jjtj-o [jjt i_sjl^J! 

1j J& L)JU>.| £-j0 I II -V-j I M ^- (j^M L^J I. I I il -K-i (jjJI (J Mjttl ^i^t 

V jl Lu* ^jj j 3 scjj Jl2^ till j j-oj t(jiSLuJI ( _ ;r 3 SjijJajU SjLjjJI dllj jl j"r VI 
LlJbJa (jL^ jJilj . . CjL>.Lia (jjs j*^?^' ^ (jr^'-'- tu ^ { ^3J- La ' l)^- 3 ' (j 3 

i4_uj-C Cj ^t_l (j- 0 LULc ijr 3 (jVI (_£j^?e_l La 3_3j-*_a » iLiSLlI I JLA p_)Juij (j_a 

<— il i a ' JL3i iSj^, Jo-Jj V iCjL>.LiJi! aJJt JjI (jLtjV! ^jj" p3 

. 4_a J_t-aj 

p_JL*_L! JLjJlj>. <_jL1SLI ^^a-se-La j_$_taj (jl 4_jjjJL1I i_SJu^JI (_Ll±3 (j-aj 

<Lojj3 «J j3"ii , iiU (_L>.j» «Uljjx. (jL>.jj-a (j-uJj^ ^Ltajj^JI 

(jl (j tj ij) «(J_iJLj '"II (_L>-j» t_iLl^ (jl LjJ j^juj it_jLiSL!l I jut =LxjL>. 

(jjj)l_i_a 3j_ull <"«IjjU>*i1I JjLilu (^j^sVI «L«j>.j_lII ( _ ;r jt (jU-3li mXI (jL-ujl 
(jl i n 3jj t^a p_*_uj-j j tfri ' a c 4_cljjj 4jIj^JI cL_uJlJlAj < JaJlj ^LlII 

.Cjlj^Ialtll i>JLA ^^-ua (jj^. (J_l3_u_oXI 
liuJijJI pl«JI ^La jjl (jl ■ M j 1 1 JlSIulj j» : MjLs ^ gUII jj_>J,I \j taj ■ iu j 
fiL_oJ_LA ^a (J_AJ_LI j^Lallllj tgj <a jl i n (_£jj>.L) fiULlllUI p i n~»J1 g ^ i a£ I ^- tJ 
3 jf~jJI <_ i j i ii; (jjSLj Ji^ i(jl i n'lVI j nf 3JLIal (^ Ja^eJUl ^La-Jlj i3jljjjl 
JL«_1 J)j_L>JI ( _ ;r 3 Jj-t" i ii U pJ->«JI jl SLpJI j j i ii^l (j^. iJliJe-JI ( _ ;r 3 4xjJL2JI 

.((CjjII (ji^. jl I V I 
•• (J.'3"mU *>tA^ ^J>^ Ct 3 '- o' 3jI JbJI j_Lo J-oj-1.1 (j-o (jL^ Jiilj 
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(J^o 2 jlc I * 1 all 5j ga. VI J^LsJ L^lS La-i , - I VI 4c.|jjj jJJ Jj""i 1 n a Jfla 
(j^-C ji 4lal£ 4jK j! J-aL^ i_J^ (jjfliej (j-I! (J^aolJ! l£?) SjjLjialaJI 3J^>-Vl 
p 1 11 ->JI £-a L^La-a- (jS-a-i (jr^' 4_jcLu^JI (jjljUlj (jjLuil (j-a jJI • ..<lLal£ 
iSuig^pSLJV! oLi^UJ! JjS~niaj (2LaJL"JI "j.j.Utl .1 ,UfV| tiijj ^ Vjj 
Lg-xa Laj 4_j_«_LjJaJI Cjljjj-iiJIj j^LlUj jLajJIj sLj£.ljj_JI sLujUJI J j Sj ■ ■■ "J 

J£ \j-f£ jj LljT Lijla-j LuSLJ i3j|juJI j-La jJaLiJ! I-Sjlj (jl£ I j-4> J£ 

I , voAii liilj 

LiljLu m£ jjl ujLjSLII I (_yi>- it_iLjSLII dllj (<u*a- (j-a ^ (j-^ 

(_jic La J j mi 1 (jl (j^-a-i (_^"JI j J "itlj i4j!j_oJI cLtu JLut Cj _a^e-J J .'*''*' ' " < 
j«J 1 j j . U", tl ^JJ L^JLj^Jo ji iO_a-i CjljLaol (j-a (jV! LljJljI (j-u La 
(jl 1-7^*-^ La^ ^LaLCla (j-u-J <bl (_£l ijojtVI ji pfl nil VI 4j3 (_psjj<Ij 

jl i)j^e_jJI (jl j-^ j-J (jl (j-A£Lj j i4j^Lj Jl (2>jlj^>- < _ s -fl ^ j ' «a I Vlj 'OJ^d 
sLj-i/JlJ-A Cjj^e_Lj 4_i^>L>J! CjIjJlIIIj Cjlj_ajjll ( _ ;r 3 O-a-i (_y"-JI Cj^ j-r 1 n"itl 
. LLrxJL I (jl (j-uu La£ ijLlal ^juji «UoJa Lflj (jV! J » t~t" SjIjjJI 

4_al_C LlLtiiS ^^alljt_l 4jI * iLiSLII IjLA £^a_U^a-a ^JLc Ljj-j^J <■ it 1 11J 

jl lj_ZuLys IjjjLj 4jI j (_gj ilxll (jjil>JI (ji^- jl iCjLcLa^>Jlj (JjjJ! ( _ ;r Lc ^3Jj 
CjU (^paj-C (j£, I JljJJ t ^ T P fc (j-a ' ajliej (JL>JI 4jt_j_LLaj I JLAj ij-^I/Lua 
( _ ;r Lc (jVI S Jjlj 1." 1 ' int J^>-^ (j^- 0 ^-'jj^ • • J-^' *Lo- JjLuJ 

Lajj jl i4jjjj bj^ VI (j-aieJ V icljjjl ajjt (jV tC;r ai«JI jl ■ 0 xtaJI j j< alll 
(jjjj Sj g 1^ 1 1 1 j t^jjjjgi'iiU (j^s Qaj- j ir^ij 1 11 (jjj-I! (jJ^!j->J! (3i>^ LUajl 
jl (jjjj i.n 'lV| S-Lljv ^jj (Jia^ (_>ujJ 4jK ji i_JS jl jjs (jSLI 1 JLs. 4jI 

(_jjlitlll jl SjLUall ^1 1 11-v^fl jl (_Ll3jj^JSLII jl (jjij-iijILiVI jl (j\jala.j a-^JI 
1 'I A ^Li L«_La^>. tfj^ 1 Lu! j oLjLuJI Jja in* ^1 i^gJijj (_gjL!! ^ij-*. XH;!-^' 

LJlUia I JL4I ..4jj^3 tijVL*. j! S^lal ^ 5taLc 4jj uioi! SjjLa ji^l 

t_iLl^ (_^a-geXa Ljjlc j^j (jr^' j-^' ^jj ^^s- (j£. ^i!la 1 aJjJeJ I Jjfc (jl 

1 Ij_2_j La-J-3 4_i_i^cjj i^£jL~JI t_lJLaj La "jLj^l (jjs I jj^' a '(((Jj-Sj-uiil (_L^-J» 

g-. ) 1 aJ Jl^ (jyJ-II SjL>JI jLii.V| V iSj_ull jLii.VI (j^j^ej p (_>uLl!Ij 
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(jJ CjLojSL>JI (jl I i n Ut lj la *'*» .3j_uSLI! Lo>jIj_<j/Ij LajLilLi sULaJ)^/! 
k«Lx»Ll!I sLutlajJ! I) J_u 0>J j-2j (jjJIj '<— iJlSilJI 4 la Ss\ lII Cjjjc-J! oJLfli JLSLo I 
JLUj j^rttlj (^_«Jlj Jl^_>J! (J j-J (jj-Liaij »l oUII (jl I iolr lil) j£j 
LLulso dJJj) (JSLI ijjjiLJ! jLCsl J-i^> JJ-°' e>"^ ^'-V * £-iil is^sj 

jjaji (jr^ J 1 ^* * ' I— jtJ I L«£ 1 ! JLA LuLi£ f_y£ jjjsVI iJJLA (_psj^. 

J)^>.j ^1 j>l ■ 2j 1 ■■ a liilj (.J-ijj JlS^ i4ILua-fl>lj sQ^ljJa i4j^ mi itl jLulII 

fiL_j_)JL»_aj jjJlSLJ I 5j fla> I j c—oj-ajj 1 j i4_jjLj_Ja 3j-^j>.l < J a i a « j uJ 

IjjJiS (j_a ^j^* * j-u_uj J19 (_£l ..(19 (J*\ mi) Lb Jul £_Lua (j_a 4_i£.l_Lua (jjl jjj 
cLo_t£j) Cj Lj^S^^t*- 4 - 1 tjj)-* Q ' " 1 Ji *Jj3 ^ UL^rJ-* -1 OJLH (°-^J J t*a-*JI 4_<jjlj 
jl ijo-AjJ J_i^5 (j^-i j i J I i 1 r\ jl »*jjliT (jy^ 4cj|jj_a 

» »1 t^aij CjV^t_oj J^jj ' 4_j^Uaj jl <p^J J-b»* (jr^- ^-^jH^ 0 ^^jl""" ^ K i 

«Lt-aL>. J^Ial-La «U_uj)jJLa cLjljjSj Jl>. i_iI^Li_oL) 4Ju*aj ' p J ' "j3j CJ"^' ^-*- J -'- a 
liJLij iSj^l jjl (jJaLLflj jjs. Ij 3 jdJI ^llLo J 1 au a i '11 1 u£ i p j 3. 1 3e a I (j-o 

SjJ i_JLIa (jLa i jJI . . (jjlliJI ^ jjJI ji i JaLiiill j-jIjJ i4AlaL»JI 

(J-ulj j»l_LJ (jl jl l(jLi (jk. (J^b «Oj^l i < U Ul M (jl jljl (jlj 1 jl jj ^Iz. (JJ/lj 

jl i^LkJo (jjJLJ (jl jl '^-jlj (jk' >JaJLJa LU (jl jl iiiJlj (jli 

^j".T^«tlj ^i uj| (^j^j»a Lj-"^Lj-"J 1 i n aLa» i_djj>. i^La (jjJu (^^OJj-l 

3j^>.| I j sej i ■■ Jj* . L^jI j) (jLtaj^l 3j)ljl (j^. d I s ! i ul ^j-Iaj (jl LJ (J^J Lutj 
ijjj^tllj (jyjJI 4_uijJI 4jLi_4_j Li_A ^ ■ ■ a-t£ i«Lit_a (^jk. Jali ■■**'" 4_u^j-iSLjJI 
«La_L*_ua 4_uj-^ CjIjLu J)jL?e_a (^Jl cLL_a_>JI ( dial ^ojlII J[ojt-Ti < n (J-Aj . . S (j-*iJJ-JJ 
1 4 ii I" -»J. I ' alal ^jlII j^lj_o ( _ ;r L^. jjjlli i LujLoJiI ' < 56 ' '^j'-^ LSj-^ 

ji idJJj) (j-g. J~ i .1 j (^Jj^ ' a 5JLs- (^ Li^. I i i fy ^^ajJI LLltJeT^ 
(jj_>JI ^L_Lta_t-a l_i Ljj-j^, (^sLu ji ' ' ' " ^^j-^ ^ J ^ J ^ ' ijJjLtluj 

d J 1 a * '"' llhJ L-3"(j-^-<- a j) CjJLs. I . . S jJI . ' _i i « 1 1 ji jjj_<jJI 

CjljLso^/l o JLA (Jj-4-i I da> (jjjLUI c_o*j-u_o (jjj (J-Aj . • S dJJj) (J^ (j_a (jL_uj^/l 
4^^j-tSLjJI j a* I J p_>Jj f^"^J pj^cjlli (j_a 4_LiJt_A CjL^I V a LlL*_t»o (j^II 
sUJI (j_o (j i ii -»■? (j_oj ..jiii^i (j i ,i-».L9 sli!l 4jLu-a MjjJI ,_L*jJ.I jJll J-«J«J 

.^cJI ..^Jl . . S I * i 

^1^' Lgils Li ( _ ;r 3 (jSL! i«L«j>.j L*j_aLIa (^ ^ J^-^^' oSJb JlLa (jl 
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(J Lulu U I Jjn'i in 09 lydiaJI '3 Til 1 1 



i^-jj-ij j 1 eaj tJLS CjIjLjo'^! J I Cj ^c_lI! i> JUt Jila (jl jJsl^JI . . S I 1 aje uij 

i4j^3 "j-^ •_>*■' <j^! U^-"^] (j- 3 ^-^Lijj j-^' lP" lilij L^La 

pj . . 4j| ju ^»Lol£ Lc jjjs j_a "J ■ . ..t I (J^.j» t_iJ Jjs I g-tlc ( _ ;r Li Jiia dll j) 

jJLi Sj_ul! Sjjj^iJI ajjt <€u JL3 i_jlii£JI I liJt (^lc jic ^ jJI i_4jLSL!l (jl 
CjLjLI^ tjjLl LiLSLa l_«-jlj) J-Lso j_U 4_cljj (jl» (Jj-iJ ^IjJ 

Jju J- Sj '"II ^js^La 1 al a uij 1 "I (JJJ ' "_i (jJ »l a U II (_g! « (jH-JLSj-i I » 
I )■ 1"^- « 4_JL>JI Cj I jj- 1 n 1 1 A j n U II sLuljjJI JjjjjU (j^ i^ii-a j»Lc 4jLa 
p g 0 ta * rt (J3^ ' ' " 1 1 a 'j-^^-* ' '^»" dJJj) LiJ^ » ^j-il 1 11 t VI i-Lal mi ill 

(jjj) (JLj-JJI (jl_Lc (J^^-M (j- 3 5_jj^>JI p jl'a lilljii? !j-alj)Laj a\ nlr Ij 1 .nl 
lLLiji V J j HmXL ^^jJjJI ^1 QaJUx-l (jjj-II »l flUtl (jSLJ 4i_ioaj <_ n 1 n-w 
jl Lijj^j (_>ujJ ^ nUII i.St j II (jl di! j) isLi^J,! i_llj)l pfljlf 4-lUj Lxj Qa^j_iia 
CjI a mi V i4_iJL>JI CjI 0 t u Jtitlj (jt t__i^t_i j>l lSj-uijO d jlr (j>-i-i-i L-aj 4 Lajj^tj 
^3 ^ 1 5_g JlS 4jI j a-ljJI jj . V.tl i4jjJ)jJI 1 "'Ijj ' jl '"'I seJa uJI 

V 4 L^jt2_Lt0J>O ^^jJI »1 <a U II I n 1 ^^y-i-II ^joUtl oLjjjtjilJI 3j^_t-a Sj-J-^ cjW^' 

^yj-ll 4 * j 1 1 i_iLijl ^Lol I jjl** j 1 uLa-a p-A *La^>. 1 " ' I x (J^-^i (jJI 

4 ( jj<I_(JI j«^>.L«^>. ^Liejsi jl 4i_3lj>jVI JUX. Jjjj) 4cljjj3 .. L^jJJ (jjjjlij 

V dJJj (jV 4p^_La ^jlj^iinU Jti£. ^j^. 4 S LiLtJI J^3? ij& bjlj (J-u^ 

. ^_tjtt_t-£aJ I ( j_uSL»JI ^Jj 4 4jj mi ill SjLjLa jjy^G- M^ia-u 
w I c *lj_»j/-3_iljjJI ^ 1 ■■ ) * J 1 jo^jLij/IjJ) (^yi »l nUtl (jl I 1 aj| ^J"*" ' ^^lj 

m^ J I ni^ 

4^- 1 11 il jl jJLl Lj^L>- (j-S 4jjIj^JI ^aljJI J-iiii q£. 4j>oLj Sj_lH?j 

»j mi y jt ' w I ^*^l ' alsegJl J^-t-^s JUJjlII L^Lui^j i ^ d u >i 1 1 p 1 h~kJ1 

jl ^Liejsi £jj 4 Jjjj) (j-o ti^tjJLi (jyJjl 4>jutj 44 T uLL.j_4^JI ^IjjVI 

(j^o (jM-J^-tl '"'Ij ijC 1 'j' a . . LujLaJil ( _ ;r 3 joSLajj 4^^_)_iSLlII 4jSLL3 dl Jojl 
iLr:U^.lj 4_lLjLc ijr uAji t.iii n*i iJ ^\ (^palj-aVI 4>JLA ^lj^>« (j^jL«-l ^ mi ill 

d-3 * * ^° L ^-!- 3 ^-v 1 1 1 jj!** >i i^anJI ( _ ;r a »l n U II ^c-><-i liLa 4(^^41/ 

(jl p JJ^*' a '(SLp. (_p3j^/l jjri^. d4-olj)La (Jj i mi a Cl^J Lll miV p j"' a J 4j 

CjLljLI? (j j I (^jJI (jSJl^J lS 1 -*-!' Jj-^' liilj (j-a d JJJ a j" ^ J _J ::t J (jr^l ' J)*'~? L' 
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a i a £_«_><J 3jajL>. CiLajl->- a ji ii_JLj=-a jl (jjt>^ J' i_I_5^'- J 4 1 ^i>^ 
i Jj_Li=_a J-2-C <_£ j> Jj£ VI L^lS j^-ij (j! <j^-aj ^J? i4jlJuj jjj^s tfj-A jj 



^-3 dij! i ii i ,i -wV ^Lill Ij_il> Ci nif lilji jj ■ A I »t| £j|_>a jjJJ 
Sfl_uuJtl (((j-uJJJ^JI » £JLA (jj o£jJ)Vj iJj^L>JI mm 1 1 J^jtil (jjjjJLa * )1j^s_a 

J_i Ul , ,, i>L>. (JLxj V ..i_j£jSLI! Ijla 3j_uj/ ( _ ;r a i4ijjti! 5jl < 

i,j^l_iJI 5 jl of ^fl 4JLLL1 Jj Till M 33 ■ u " LiL jj-aj j! Ji^j L£ jiilj 
jJlSj i3_aLc SjjLs dilj jL>j j«J LuSLI ijjjjLJI J£^La_L&l i—jjLaj j_ai I j j a 

iCjL«jij->J,! j^r^ ^^'^ ^ " ' < ' 4j>jjr j i"itl jjl j<u i4jJj^ SjijLa jj* La 

t_gj 1 11 j J-iLc (jjij_aLj-^al jJI ^-lil! j)J 11 f I 1 ..La-ill JJJLaJLl ' 'I II j* 1 1 

^^a jjLiauVI (jl (^>c i_ijSLI! jntj i>Jj_2j ji^ La ! jJt ■■ i^>-^l\ L )^ ( _ ;r Lc 

La Lil_j^>.ij 9] 4j^Lj (J^ ^* ' * ^"m* 1 La_a jj^isi j ' " J ■ Sj 1 1 1 

SLpJI j j 1 ii^l 4 n 1 11I f-fjj-LM Jj^sjjJI (j-a jaLtJI JU£. jjLa V 4jl Jjj 

I jj 1 SLpJI j j 1 ii^l Sj^aj . . i_i£j£LII I jjt (jXg- 4j ju I Sl_o~ (jjiLlil i . ■ gj 

-jo_^j^/ iJjLU (jjJ (jjjsjl^^l tSutj (_gjJI ((sLcuj/^Lill » j-^>- 3j£Lo^ I JLA 

^1 (jjiLa-JI jl (_j^)Ll^5jJI jl JlJJlJ»JI Jj^JO (JJJlJJJ IjjL^-jUjj or j Jl>. 

L>4i) lJ^^ Cy"^* uutl [|Q-Aj^5c^>> t^Lc 4_tu_o^LoJI j-tA-i i^-I La^j 1 d Lea a J c_i_AJ) 
11— i I 1 Mill j j 1 ii^l (jlr (jLajJI I jut tLaig. J-utJ (jJ liiljdi i(L«jJo d jlr l^p-KJ 
! jo^JLji. ^^>L>.^/I i." 1 jf Ij) jl ijo^j^cj I 0^ a 

ulr i_uLi J-Aj) " J i 2j '"II CjI <i 1 11)) 4_)Lj^ (^yi ijJj^L^ jjj I Jila JLs.1 ^a 
^j-ojJ 4jI j^J-i i ( Lo^^aJ^aJiSwLj I ijr a <0U ^ojj ^j^* * Collxj Jl^Jj ' JJ^ rt c?^ W^* 

I 1 1 J)JL>. JUiJj i5_lJL)l 3l_o^ jjjjLlII '^ La ^\ ^1 aUtl (J_t-£^aIL) ^jl ^1 J'*'**' ' " a 
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4jjjij i_gjJ! ,jSL! (j^a jjjj ,jjja juj i^I-a 2100-2090 ^Lc i-sj^JI I j-a> 

t) nf (j-C I j_A LcjLaj ta 1 ujlXI (^-jlj JlS (jL^u^M (j! Lis. 

JjVI ^Litl f_y£ £js-jj-<_Sj|jj<-a jjt Li^-SjLjjJI oj-fli <■ ( j 1 nj i«LxjJL2JI 4_LajVI 

(j_u Li] 1 Sj J J^ 4 M m1 Jl^3_>»J Cd 

Sj^aJI CjLlUx. «Lul jl . 2 tj j< 1 1 (^o. 21jAU1I ; , „ ^ya 3_j|j_i ^ loUII 
(jjl j 2->j-> - T < 4jjJtlII J-u-u (^J! j iS-ioiaJI 4jI_L«JI j^JI Liiajl J 1 L^i! j 

CjLlLsjiJI (jy^J (_palj_aVI (jx. ' fl-uiSUI JjLj/J ( _ ;r 3 ijJ^JuJ (_£ jJI jojiutJI jjtv.tl 
OyLjlaj nj-uLaill (jjj/ (JJ la "*•"'_' (j^jJ' UJ^J^ a liUj £-aj 1 jJI • . <Lp.tj->Jt 
3_jLU (_j^>- OjL)-*-*^ cH 1 -*-^ 4-jl i 1 1 (jjijjLjj iS-jLtJ (_yl>- (jj uUJj (j^s !jl>. 
(jl (j^Lflj (_gjJ! (j 1 a a> ^l J_>JI (ji »l a 1 » 11 a « J ' 5j «Jj Ij-fli . {jjj uuJIj 
d 1 1 u 1 ijr 3 ^1 1 aj ' rt llLJ!} J) ^ se -^j ' LaLc (j^ 1 11 a~^J 4jLo (jL_uj^/l fiLilojjLj 
^Lc 4jLa ^jJl j ui ill J_t£. j-a_*Jl 1 1^ 1 ujj a ^±tnj Clt_ijt_)j i(jjjl_Lll (j_a 

» ll I Mill pJL?C_l ^j^* -11 I I f**M (jl (j^l • • (j^l ^a-A La^ i LaLc (j-\_*_u_u (j-G_i_u V 

<^»-J V J i"i 1 1 j g-j-m-Ulj d j 1 -»J1 4_<j/1jJ Ij La-La 3eJ (jjjJl »l aUlLa 

4i. _airj i"itl (J->JJ ii_i3ajj (j< ' " a -"Jl CjLajJI Jjljj i4^J (j^ 1 " "'**• «3 L -^ >) ^d^'J 

4j(jjj (_gjJl ' . '[j taj^aVlj Jlj-^Jlj ' a « 1 a 1 1 (j-a 

Sjjijoj 3^ Cr^' '^^^Ijrh^ ' ^ c 'L<jJI tfjuk Lis. 1 jLo ..(jSLl 

I mi h (_^Jj '3^^" (J^ d 2Lit jLjJt ( _ ;r fl> 4je^1XI 4_lL>J1 (jl (j-uij 
(_gi "1 m_S IVI (j_a IjjLjtjs I.}JlC p • " ^ ~ (j? JLl ^>La ijJ^Li"^' ' J- 3 * L^la 

CjJLs-I dJjl ^ia ..3.sjLK-a 4_LLaj SjHi jl «4^j» JiLa-i LgJLa aI ulSjI (J^ La-ii^ 

oLSKJl^LJa 

S^LJI a j fl> jUj,„'i jj? jj >La jL*£:Vl 5JLUJ (jic jJa-ix^j (jSLlj '*Lp*-!l 

(j£LI i3j_a l_oJI (_^is. jl i(jOjLa ji 4jLa (p 1 n2 u jl) 3^ I * T* ' J i4jali»JI 
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lLsjIj jl JsuLua jj^- 5 *l-^-ajLll 0JJt> Jj^-^i (j* (^L^j-o-a J J u ( o l_L& «L^_u_l!1 
(J J ir ( tl (jjjjL*_j jJa jl iCjIjj-^LbjJI j»Laj>.| J-^i (jJ! LS-^Jd t-Sj-"-" 
. . £c_ll t^j^ i n^j p-#jl ^ *l^l (J£Lu^a (j-a dU!i ^ i V^la d 3 i ol Jl 

j-SLij V lj-$-Jj Cr^ '''-i- :> ' , -" ^ ' -" l "' a ^ <j-° (J""^ ^J-Ij (jl (j*J iUj 

j| mi j II ( _ ;r Lc. «^Li j ir-i^/ c^x-i jJ cjo^e-JI ijjla Jila (^yi »l nUll 

. .t_<£aSLJI I JLA (jK i ii liJj (j-a J-^l L^-I (jlajjjj CjLcLxji (j-o 4_l3 (j^c-i La I u aSLi 
Ij7 S\ • fl-Jal . . 3l_j_>JI (J^ ( _ ;r 3 «Lcj_<I/ La j I i4i!l ojLii.1 La jjt j_pJLa 

Sj-gj-l I jl*"^J <L»3e-LtaJI 3j^>-VI j j i i aJ ^1 Lajl^ jj» i uj »l nUll (jl dJJj 
»1 aUII ^aJ I J_o* Lij i^J-a-tJI (j-aAj (_£.sjj (^L!La i njj^iljUjl) Sjji 1^1 

. jLcajVI £-a oLsoVI IjLA (J-^-i 
^JLc ( j_ u j_uj_a Jj» ill jl C-tJjJLlI uaj i I (^jjS J)^""**' « Jl9 1 ^-^9 

p_t-uLi pJLc ill! ' j a . . jujui j\ ' ^Il> 1 1 L^J jlSoJI (j-a ju V jL^ cj 

'"'I S-uJajj CiLal air" , ,il <Uj ((Cryogenic t Jl-jJ ui tl Jjj_jI]I ^\^» 

jl g. j i ■■ ' ^LlLa (j^tia . . 4-l^Jo.lJIj 4_jjLjj_LaJlj <Ljjlx»-lSLll j» ^LtJI JLx-a 
j»l jitl<j/Li dlJ ij^laj JL3 CjIjjjLJ 4_o- 4JLi3jJI 4ja- i u tVl jl Lj^LiJLi ■ 1-^ ali Be i 
L_Ajl_a (Jj ^ "1 1 V (j^>* (4_t-aL>. ^1 ^_a_l Ll^L>JI cll_aL*_a Juu 4 Ju JljIoJI Juj-pJI 
( _ ;r 3 I j |j a lj_usjG «Luj/Lu/VI L^jLujj>. J-aj3 Jl^ J^"" (j^ 1 d ' Cr'! 
( _ ;r 3 (."'« (<>j joj 1 LoSLx-a La^Lcl ^ d I « a j 1 « LlLi La Laj 3 JJlx-a =L>. L>- j Jila^ dJJ j 
p '"'J**" A ^-l-j (jr^i LtfcjLa (J^tlL) LaJU£.J ifiLv^LiUL) (J^altX I JUj-jjJI ('(jj J '((<•>)> 
(jjs J-J-^l I—La ^ I "ill (<a^>- j^) I Jjl** (jjLCJI JjJ-JaJt ' t- « 1 a II (j^ L^>-L>.j 
^j^* 1 4_*_ujLa_i (^jJI (^g^**i i^ill CjLj_JI 3j£Loj d j j j LlA 3j£LiIlj .(*Ltl ^^>« 
(Jj_«_a ^a-fl-3ejb I JJ a J iJjaJa j^o-u d g-u ui 4l>.j_a ^£1 (Ji.jG jl iCjLil^pJI 
<jlyi j~ 1 ula 4_^a_i->JI tLuLt^-jSLlI Cj^LcLijJI 4^.j_<j/J i(j oAJlIIIj i . ilSJI CjL9J 

Jjsjj/ ^11*3 . (i^j" 1^1 II ^Lu ^ jjtj ij'j-*^ ^ o'^tP^' iS^) 3-ul jj«JI SjUI 

(."'lir-i ^3 '"'I Ltaj ' (JjtK-a Jal uilllj sdaiJI CjVLv (^ j "I flje U si nUII 

1 U ,„j",ll ^ J,^~ ^j'uitl i^jLiaJI 3JL^. iSj^.1^11 SlSj^jJI ^ 420 ^1 

CjL>.j^ JuiLc 4_jj-j^_JI CjLjI ^o-j->JI (_^ajtj (j"m»" lLLJj^j (pi L*a-U 9-8 (j^_i La 

(jiutj jl aj .. Jjj^tlll 4j*.j J ,j-a 
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i>>jS\ I j_A J-*-"j "< < " O' ^iJ- 1 ^ i> sc - i 3 - (Hypothermia) 2 ^a-aJeJLa 
4_ijj_c 4_l- < -o^ > . LSLjj_ai (ji j-^jj (jl aSLi (jSLI 1 JL>J,I (jj iM ij_uSLI! 

JLdJj ..«3l_j_>J! ^^jJI M^jj>.i £jj>.! p3 j Laj l\j JU-a^J! JL^>>» 1 « mi 

« jj_L>J! (ji^. cj!jJaj» ^ g i ill t_iLj^ j-^ii ijl 4jj>ji^J! « jla i." i i ii i ii G 

4jjjs (J^S J i n-»Jl ■ La as. d J^J^ J 7- ujl Cjjjjj cLilj^ £ L^J •• 1964 ^Lc 

Jj^aj "ii-o. iJjLxjJ! (j^j^^jjjJLi LuLjtS 0Jljj_jj sllaj-ul (jjjLajij ^"Cj 'J^^ 
JLjJIj JU ij a i a II C^o 3j_jla 4j>.jJ 196 ^Ij^s- ^1 3jlj_>JI 
jVjJ 4 1 00 j^s. I j I 1" J-^JJ *Li^>L>. 5Jj i ii f_y£ J i n-»JI (j-a j£ 

3 j 3 II L-ajjl i^ia jVjj i_aVT Sj mit ^Jl 3_aL^Li i(I968 ^Lc jL^L) 
.(20 JSLi) JjLJI o^-jj^JI 3nK~t L^l<-u IjVjj 450j 

<Jjl tjl^J * !jL>. fiLUinjt_La 3j1jj>. «L>.j_i Cl^o CjV^ i n 4jr 5 1 Lag dj&jq LjSLjj-at 

i^jLLij-i-aJLi <■ m pj t4_j£Ljj-a^1 cjl_»-aL>J1 m^jl>.Li jj-aAlJI ^LlI 1!iLlj_ut 

ij»Lc 4j|_a j| ^ 1 11 n->. Jjlj fl -»"_' JL3 (J-a^l (1)^ i4jLLI/ (^yi ^Lal I j~ a j 
jJSj-jj i4_il_Iaj_<j/ (j-a SJLjlS 4-2jjJa ^1 J ■ cu ■ ■■ 1 1 dLJal Jj^jjjjj 

ii> j 1 n"v V SjJJ ijjla 4j!l>. Jjij . Lijijjj! 4jVjj 3Jj 1 11 & (_^>- i Cll>. 

t4 " -r 1 11 il p la « a Cjj-O L^jl Jb iLJaLl^.! Cj-«-i JUj-jjJ! d A -1 c (jV 

\ J 1 n ~w J_4_=»o ^ji (j-^«-J icLt-aL>. Sjjujjjj fiLul_ui_j£ jj J 

^ia n_gjju>. (J^. ,2^c. »l ulttl L^J cH^' ^ J^J^^^ 3K uiU ( _ ;r a a j j " a 

j^^S ^"1 j ♦ t j iljL>. d ^JJ La 1 1 cCLa^j £yz Ji^jljJ 4LlLJ!} Jju fidl^jG p3 tdil^ i 1 ntl 
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ill I* jl dJJj iL^JLl*.! (j_a <-3^ 1 3~ a 1 > 

i4_cl_*_u tilJj (_^>* jl ' a ' t 4«LcL_o Jl*j L^jjj]} ^ La *" j CjLij^SLlU 

(jlj iSjLs-lj IcLj/ Jjlj 4juL"£La JLcj-l 4j^1j 4jtlie3 JL3 Jj^l (_Jj^>J I (jl lJ7 liu)j 

oJlj Lo . . JLj^-^M i_aVT L& Ajluj jl j ^ ji i_dJ j jjlj I j * 

L^jVj i ii I gjlc Ljj i .i^ I jLa i LaLc 1 5 (j-a ji£l Ixia Lgjl j . » oV^I . nil a'jjt 

Lu^-^ j i n't l_L& J^LaJ! j-«j«JI j) L^pLp- JjJ^tl j-**-" ^J-I^ 
(j^o aj "» I j *>t a (cj I j i 1 1 (jl^jjJ! ij\ i n'tVI V cjIj^SU! JLl>.I 

L_L)Laj1 (jj-JJ ^^i-*^ O?""^ LaJl^ ...j3l£^uj a ^JjLuj iJj-uuLlI L^jl 1 1 n 

p > sc i gLi^jgjv (jjL^j -5 tl ^_)Lc ^J_u i>> LlA * )^£LlL! ^*j>. (j£J 

i.£.Li_LS^rJ I J-Aij I JLA iJ^' <j-°J ' ^i^^^'j 4j^jiaj(J! 43 I J j ii »" jl i^jLuijVI 

3Ljj>. J j ii -sj (j^Laj J j< jtl jl c-ujJLJI J j*" '"11 ( _ ;r 3 4jI lil! j (jr"^ Jjt 

joj i»l «U II (_>^a-»J (Jj-^- -^j'j^ J ^~ ^ I ' O'j ' I 'j'V lSJ 1 -^ -J^l V 
i^a-ijiill (j-o J ' taal LsjIj JjJL>JI 1 1 'ij i"i uijJI JLloj (jla (j-2j»<J I jl 4j| 
^lLsHj-uJ V I JL>. 1 (3^-1 iC L^ ^"m* > t^J-II ^-^>JL1 (j-* ^-'-j tjLj-u-J^I 4 j n itl ^ji ^cJ 

(jLuiVI (<u • jJI • • • J4JL2HI j jl^JI j cjbUJI til! j£ V j t JiS"i.„U jLSLa! 

4jLo Jju c_t^SLll I JL^J J-j-j 1 n jJI JL>JI j-jjuJI J • c_ ^**i i n i< t-ga^j 
LaJU£,j ij«JL«JI IjLA (j£ l-^JJ-C 1 " 1 'I i"iVj . . (j^ i 1 11 II (j-o (j^jjLo jl 

. . <t_jl_aj_I j 1 in a (jLjul JSLs ilLL! j J-fC >(_ 3 -ifu , J . ..t I 4xJLi^s L^jl 

. « ^j^ iiUi V jjjjLJI j^I jj^LIj)) 
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(I) Js^Ji 




(-) 
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La jjjb Ci La jJL«J, I ^j-a ^ajcj jj^ *^ • taj - u ■ (f) Sjj Laj l t I jjuifliaJl jL^s! t j-a I Jl>-I_j 1j-c-3 £)J ( I ij^-"') 
L^-ti-C jjj-du-i (jpTiJI (t— )) 4_<uJL5JI t_£j->JI jLLeajJI Luc * t j_a i_ sV^fl LtJj CjLLa 3jLc 4-*_4-=»<J 

4_t^3j^l Sj^Jl l ^yic L-lsc-uJI i—3 ^Lc ^-ua^j (j) *j j uaJlj ..4_a.}L3 J- 1 *-" 4JL=*J LL*tj-ij_g 

5 jLcaj^l dl^J La 4j^j SjLlv <U (j-»3 i(j-uii!aJ1 jLjJs! JL>J I jU*"TI 
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(3) JSL^JI 



LiUj jjSL^JU ,j_<i _jl 4_JL=-JI SjLj^JI cjVLClvI t—imj*. i_t£^£L]l (jLSLi-u jjju j-t-TJI t jSL<u <jj 
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(4) JSL^J! 




(5) JSL^JI 




.(^Jjijjjl 
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(6) JSL^JI 




(7) JSL^Jt 
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(8) JSL^JI 
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(4) L^jI y {_ya <Lj^X\ cL^lj^jJI ^ £jl>lj 3 1 J-J' i-l--*_<-uJ (3) L^L>JI ^JlA ^Jl^I J-aj t(2) 

i (6) 4j JLi-u->JI L^jj^jI i l_!^L>- j^JI jj a i flJ pj i (5) 4jjJL>- 3^ jj^SJlJ 4_iJajjjJI p - u fl tJ Lijjuj 

(8) 3j-£J' JJ^ 3 (jr^l J-*-*^ 3 '(7) 4 J Lt3 dil LeJJ^J l£3-^' (J-S-2 pu 

^g-j-la Lse_cu_l ~ i Lax! i4_l3L*Ha JLi^J £j_>^'_9 (J-^-^'_9 jl^^ LJ^ - * 1 - 1 ' 1 ^ * " Cr -5 ^' 

.(1975 L y^l\ c JjJI-JjS- l , , it,lj ^aLtJI yb£t>°) ) ^ .. .ItJI jjlSill 
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CjLill I JlA fjSi t fligjcj ^/ l>J^ LJ-^' 4jmiL-uV| 4-IiJ! (9 J< mi) 

L^J^ (I) (jiljjJI flj^-jy-JI L^-i kA±. Jili ..(diLill <y3 JjBjjKII Ijm) (j'jrP^I 

•(3) JA> J 1 -^- 
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(10) JSLiJI 



j)Cin W)S (I » K ii it a ii 

If (111 Mil « mi *•» t} 

•in till mm uk m M B Ii u 

41 1* ** mm «ti Mi* .)( 

5, Ha H)l Mil unit »u 

u u « it n w ciiiij 

5 II li n \\>i ii a u ii u a h 

It hi MHUia it ii » 4I M i| 

{{lit BHIHM»» 
1 Al M || a a Aft w /id a* «• «» » •* «JI 



t£ya (X^-Vlj 2Llxii_L>J| 4_jJL>JI jj-a U-iiljLvf L^l^jf d!*L>* JL3 Ci Loj_uj j-ajjiLl I (jf 
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(II) JS^JI 



4_i^sljj_a jJic ^! CjLl>- 4jLLcj L^jlSj t Cj La jjjj la-aj^SlI I j j taj CjLuL£L3I L^L>- ' ( I I (_JSuS() 
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(12) JSL^JI 
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(13) JSL^Jt 



(0 




JSLUI^ -Sj^lL! cjLuISJI 
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(I4)JSLJJI 
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*4M 




t j_a (^jJ^^/l i_3j)j_>JI j^^-ii^f^^^ ttij i\ 4juj^M Cli\j a call ^jLjj d ■ i Sjj i a ■ (15 (JSLtlu) 

(j-ui^Laj ^-jLj-J tJ^-^>- O- 41 ^; ^!- >, -" La-La ^-.l<^ JJ-t-o ( j t jJI)4jujI 4_uLj_i^ tliLSj-a 

( J_ 4 SLj i a ,^.\ Jj$j >£j* a • ' (jj) ^-ij-ii 4Jia-ml^J LJjJo (j-tliJj Lift *^^_>JI^ ..«(_^B t JL-3 j^^jt ^ (jl^ 



194 



(16) J^jJI 




LjjIj_j LLajj-tli ju^jji i ! . (JSLtlu La) (l) J*JI . . ^.mJJI I i_Jl3jj _j1 t^-i-u->JI (JliLiljajC j^^lc 4lLaj La 
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(I7)JSLJJI 



J-Aj t4_ollL>i_U djLjlj_L>JI ^jaJj-i-uj! (j-u i kxaiaJI i tA^V . . 4_uLl<m^ Jajljj^j ^ j la -"j a 

- iiJLi-m^>- ljr £ -LlcL^ J JajJai._j ^l!jL*_a u_iLl^ O^-) ^ ' "*>VI (jr^- c ^'jjJ' S^JLuJl taj ^1 
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(18) JSLjJI 




1 1 laa* 4jUl1J SjUJLti 4J0L1-U-U ^cjJajj 

. I U.a 3jj_»_a 4-SLaXa ^3 jJ! Jaj^-JuJI ^t— a ■ p-ij-j! ^J-^- 5 ( ' ) 

' S~J " ~" *J " '"" <J"^ ^-^J-J (J-^J -4 j*L"3 p-O -5 - f^J"^ J t<^j. t Ii£Lo 3j_a_tli uJajl 4-JLcj 
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(19) JSL^Jt 



.(^LjjiJj -5 iSLK -4 -3 t <. ,lq -2 Jj£ I jl^h^' J^'- 1 ) ^rh^ 3 ^j^Ij J^ 1 £^ C 9 J^") 

jJLl^ ..jjl_<ji_iVl p.mJ- 4A3lllJI 4je_t-uJ^M ^! f I ■ '-x- Vl (J-»_a (J-^jJ d J 3 [JUeJ ^1 4_LC.l_Lt£3 lO^ij) 

1 ,^.11 p(_^>.VI J^IjvI t j£L<u_5 ' J uu-oiXl (jpfl J)*""" ' 1 ct^ cK""" 

t j_a zjSK-i q ta ^^-i J_*.fl ^J"^ (J I J-u-m I £t_uajj (6) p_-3^_ii . . 4_j_*_j_i_LaJ 1 *!^>.^H <J-»_a 4_JLjJI 

4l£.ljjJ i^-ij.^ ' ■ t-.a 8 (g-fljJl J I i_jJLlII Jja^js-JI 4j>-jJI (Jj^JtHJ ^1 jJ 7 i ui j l t I 4_4^e_«_>JI 
djIjUaj 12 t 4JLuaV diL-uJL^. I I (4-^,11^3 t>LC 10 i4_j_cl_Li^a ^1 jJ ^.a t>_»JI 4_u^!s 9 ( £_JJ ^ 
16 t^jiLtL..-aJI t j_o 4-uZ. LLuo 15 tjjjiLti^JI 3jLa 4_t£.Lli^ 14 t4_m LLuo <jLu_J 13 t4-uJa 

(j-u ^4J*jJ,I f-U.1 t tJC-ui] 4_!j_u! 18 tp-i^^U <LutAxu Cl1l_9.il 17 (JJLClx^^LxJI t j_a 4_u1 j_A iLLuaf 

22 c4jjJjui ^'j^l d q 21 t(jr cLlt^JI i_JL3JI dLij-ua p la U 20 . U I U t t I ryi ojj*Jl>- 19 

i j r a i yu\j-LM 24 (J^SLlLujjJ I jj-A \-j-u3 i_£jG 23 hjJUlJJ cLLuj-u^LjJI _j! Ja LtaX I {_ya t ilfl Cj La 

jIjlj>J 4_Lj^_i_mj IjJ 28 '"'N ^ai * 27 l(JJ _jjLJLA £j£ 26 3j>j^I 25 ijjj^ljLlI 

^j-a 4— iC LxL<a ■=> j ■ 31 . 4_^^_»JLa 4_u J_*_4 (J^>-J^ jjLLu-u 30 h^JjjJJ 4_jj J_*_a ^ j 29 t(j Laj.ll 

<4_i£ji] 4_uJL*_4 O^LuajLo 34 £_jl_ua>Ll 4_uJUla dj^LuajLo 33 1 jit^il 4_uJL*_<i 4_aLcj 32 1 J^SLAu_aJI 

- _L*_a JjL-u p lag 36 4_i£jJJ 4_u _L*_a ZLasoAj^ 35 
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(20) JSLjJI 




4_<j_t_u_y JajflJCJ ^u=>^\ JLaJ^ i4_tJjL*_a Jj'j.jL- 5 1 * A iJ-^J c ^j->- ^Jjj-ujSLJI aJJt> (20 t JSLtIi) 

t jSL<u ^^lll (jjJ] 4_aJ>Li]l JLjvVI ^ I .Ull JaJLs j ^.^.11 Cj^o 4j^la 196 i t ' f " 
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cjLcj-uajJLI jjui J^Lijj (jhJ! cjIj^jJI_j £>.IjJ,I_j t_<T&JI (J^jj^ j>jj*.j_o <j_uL-u^I I .. 4_^L>. 4jIjjJI 
LIjlli-uI LoT Ijl* i al ■ , , i kljX I tilli LjLIj ^ , t ■ * Ljjjil , 1 5^ t cdJj lo£.Laj tLjju^. 
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. fiLujjtJ 1 j'^" ^JJJ j 1^-' ^Jj i (jj-t-i (^-^ ^-Ij * 

( _ T l>.jj ^Ir J i 1 1950 ^Lc 3j_&L2JI 3jiaL>.-^jUtl 3_<i£ * 
pic ^ 3 j^kLSJI 4jwU. f^jJI S-iK^ (1 957) oljj^jd! 3 ( 1 953) j-lL^.U.1 

.3-2-^jJI cuLilSLII 
2u>_aL>. 2 i ■■ j i j 'I 3 j K; 3-2-lsjJ! .cjLoLSLII (oJjJ liLL-ui LJU- J-*^ * 

^ j 2 j • La " 1 1 l_i^>. jJ^uj£LlU id j ulr CiLn-ajy Sjx. ijr £ j i a£ * 

, ( Lu 1 Lajj )- j < a a) 

i3Ll>J!j CjLijij^LlU : I j * " i^^LlII Jq j i gjj ( _ ;r 3 LLj^ I 5 (jji jil^l 4J j-<Iu * 
( _^aL>. I j i la « a j i4-S-LajJI oLuLSLII ( _ ;r 3 L^a-i^3 " Loir Lbe-i 28 4J j-<Iu 

d j <iU II CjLjjjjJI CjLjj_j£ ( _ ;r 3 

Jl-jj i .I II j LoLLajj-ij LuLilj 

OJ & ^^j—S t_l I " ^ i_a_Ij_3_l_l 

•.(jl^bij 3li.ili.itl 
pUtl (jij jjL>JI tjl i ujVI 

.3_aljjJlj 




Jiab. (jjJ-II ^5^3 /jLluVI :i_kjJtj 
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